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EXECUTIVE SUMMARY 


This study was conducted to evaluate the toxicity of the 
munitions compound hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX; 
CAS Reg. No. 121-82-4) in B6C3F1 mice when administered in 
their diet for up to 24 months. Groups of 85 mice per sex 
received RDX at doses of 0, 1.5, 7.0, 35.0 or 100.0 mg/kg/day. 
This last dose was reduced from 175 mg/kg/day in Test Week 11 due 
tc high mortality. Ten rats/sex/dose were killed following 6 and 
12 months on test with surviving animals killed after 24 months 
of treatment. Toxicologic endpoints included clinical signs, 
body weights, food consumption, hematology, clinical chemistry, 
ophthalmology, organ weights, and gross and tissue morphology. 


The administration of 175 mg/kg/day of RDX to male and 
female B6C3F1 mice resulted in death during the first ten weeks 
of treatment. This dose was reduced to 100 mg/kg/day in Test 
Week 11. Subsequently to this, the slope of the survival curves 
were similar for this treatment group and control animals for the 
duration of the study. Although these high dose animals showed 
slight reduction in body weight gains, food consumption was not 
affected. 


Surviving males in this high dose group demonstrated 
Significant skin lesions apparently associated with fighting 
wounds. RDX is known to induce behavioral changes including 
hyperreactivity to approach and fighting with cage mates. 
However, histologic evaluation failed to detect treatment-related 
lesions of the central nervous system. 


Liver injury at 175/100 and to a lesser extent 35.0 
mg/kg/day was evidenced by several observations. These included 
elevated serum cholesterol and triglyceride levels and 
hepatomegaly. With the exception of hepatocellular tumors 
(discussed below), histopathologic lesions of the liver were not 
observed. 


At the 6, 12 and 24 month kill, kidney weights were elevated 
for mice of both sexes administered 175/100 mg/kg/day. 
Cytoplasmic vacuolation of renal tubules appeared to be more 
prevalent for RDX-treated males than corresponding control 
animals after six months of treatment. This lesion was 
subsequently seen at 12 and 24 months as frequently for control 
as for treated animals. 


Although statistically not significant, an increased 
incidence of hepatocellular carcinoma was seen in RDX treated 
female but not male mice. The combined incidences of 
hepatocellular carcinoma and adenoma were statistically greater 
for female mice receiving 7.0 mg/kg/day and higher doses than for 
the concurrent female co..trol group. When historical control 
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data were included in the statistical analyses, the two top dose 

levels still demonstrated significant increases in the incidence 

of combined liver carcinomas and adenomas. When these historical 

control data were compared to this study data, the incidence 

values for hepatocellular carcinoma for historical controls fell 2 
between the incids.:cy for control and high dose mice. 


A non-statistically significant increase in 
alveolar/bronchio: sr carcinomas was seen in high dose male and 
female mice. Comparison of study controls to the appropriate 
historical controls showed that the incidence of aay 
alveolar/bronchiolar carcinomas and adenomas for study control 
mice was within the range of incidences of alveolar/bronchiolar 
carcinomas in both sexes of historical control mice. An 
additional statistically significant observation was an increased 
number of histiocytes in lungs of the female mice receiving 
175/100 mg/kg/day. 


An additional toxic effect seen primarily at 175/100 
mg/kg/day included enlarged hearts without accompanying 
histologic lesions. Although not statistically significant, 
increased incidences of testicular degeneration were seen for the 
male mice at the 175/100 and 35 mg/kg/day dose levels when 
compared to the concurrent controls or to the historical @ 
controls. Absolute or relative testicular weight change failed 
to accompany this histopathological finding. 


In summary, the major toxic effects observed during the 
administration of RDX to B6C3F1 mice for up to 24 months included 
hepatotoxicity, possible CNS involvement and testicular @ 
degeneration. In addition, hepatocellular and alveolar/bronchial 
carcinomas and adenomas were more prevelant for RDX-treated mice 
than for corresponding controls. The incidence of hepatocellular 
tumors (combined carcinomas and adenomas) was significantly 
increased at the 7 mg/kg/day dose level. On this basis, the 
no-effect level under the conditions of the present study is 1.5 
mg/kg/day. 
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FOREWORD 


Oe The U.S. Army Medical Bioengineering Research ‘and 

‘@ Development Laboratory (USAMBRDL), Fort Detrick, Frederick, MD, 

5 has been conducting a research program since 1973 for the purpose 
of developing the scientific data base necessary for recommending 
water quality criteria for compounds unique to the munitions 
industry. A water quality criterion (as defined by the amended 

: Clean Water Act, 1977) is a qualitative or quantitative estimate 

@ of the concentration of a pollutant in ambient waters that, when 
not exceeded, will ensure a water quality sufficient to protect a 
specified water use. The criterion is a scientific entity based 
solely on data and scientific judgement. It does not reflect 
considerations of economic or technological feasibility. 
Currently, a water quality criterion consists of two separate 

@ numerical limits, one for tne protection of human health and the 
other for the protection of aquatic organisms. These numbers, 
when translated by the appropriate regulatory agency, can be the 
basis of enforceable discharge or effluent limitations in a point 
source discharge permit issued under the Clean Water Act. 


Since a water quality criterion is to protect designated 

6 water uses, a diverse, multidisciplinary research program was 

developed by USAMBRDL that includes "effects" studies on 

laboratory and domestic animals, wildlife species, aquatic 

organisms, plants, and economically important crops. In 

addition, extensive chemical and biological fate and persistence 

tests are conducted to provide information on the behavior of a 

@ pollutant in the aqueous environment. These kinds of data are 

especially useful for making site-specific translation of 
Criteria into enforceable discharge limits. 


This report represents a portion of the mammalian toxicology 
data base being developed by USAMBRDL on hexahydro-1,3,5- 
@ trinitro-1,3,5-triazine. 


In conducting the research described in this report, the 
investigator(s) adhered to the "Guide for the Care and Use of 
Laboratory Animals," prepared by the Committee on Care and Use of 
Laboratory Animals of the Institute of Laboratory Animal 
Resounrces, National Research Council (DHEW Publication No. 
(NIH) 78-23, Revised 1978). 
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I. INTRODUCTION 


‘ 

The U.S. Army Medical Research and Development Command (USAMRDC)} sah 

has been directed to evaluate the potential hazards to living systems __4 
of wastewater discharges from munitions facilities. Of primary Ae 
concern are the toxicologic effects to mammalian systems of ak 
hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX; CAS Reg. No. a 
121-82-4). This high explosive is routinely used in filling shells Pe 
and bombs. Wastewaters resulting from the loading of this explosive oe 
into shells are discharged into the environment without significant 24 
treatment and are subject to limitations imposed by governmental Pe 
regulatory agencies. Evaluation of the potential hazards of these ae 
wastewaters to human health is therefore a necessary portion of the & 
data-base required to establish comprehensive environmental criteria. re 
The present study was conducted to aid in this evaiuation and - 
assessed the chronic toxicity and carcinogenicity of RDX in B6C3F1 aT 


mice when administered in the diet for at least 104 weeks. 
Information ultimately derived from this comprehensive long-term 
toxicology study will aid USAMRDC in developing criteria for the 
establishment of effluent standards and in defining levels of 
treatment for its pollution abatement program. 


The study reported herein was conducted in accordance with the 
IITRI Quality Assurance Program designed to comply with FDA Good 
Laboratory Practice Regulations (1). Thus, all terms used in this 
report, e.g. test article, raw data, specimens, etc., are in 
agreement with the definitions set furth in the aforementioned 
document. 


II. MATERIALS AND METHODS 
A. Test Article 


Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX: CAS Reg. No. 
121-82~4), batch No. HOL 435-37, 100 pounds, was made available for 
this study frum stocks at the IITRI Xingsoury Ordnance Plant (KOP) 
Explosive Facility, La Porte, In. The test article was stored at the 
facility at ambient room temperature and relative humidity, and in the 
dark. Upon initiation and at termination of the treatment phase of 
the study, 30 g samples were taken and stored under conditions similar 
to those for the batches. 


The purity of the test article was determined by high performance 
liquid chromatography with analytical standards provided by the 
Sponsor as described in Appendix I. RDX purity was analyzed three 
times during this study. Results were as follows: May 1981 (91.0 + 
2.9%), May 1982 (89.2 + 8.0%) and April 1983 (98.7 + 2.0%). The main 
contaminant was HMX and represented approximately 3-10% of the sample 
(estimated concentration on the basis of percent area integration). 
The other impurities were not determined. 
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Particle size analyses of approximately 10% premixes were 
performed in November 1979 and in March 1981 by the Fine Particle 
Research Section of Chemical Engineering Division of IITRI. The 
results of premix analyses were as follows: 


@ 


Date November 1979 November 1981 
Size (um) Number % Cummul. % Number % Cummul. % 
<22 355 op ae 51.7 105 21.0 21.0 
22-44 184 26.8 78.5 216 43.2 64.2 
44-66 75 10.9% 89.4 92 18.4 82.6 @ 
66-110 38 5,5 94.9 41 8.2 90.8 
110-220 22 aye 98.1 38 7.6 98.4 
220-330 10 5 99.6 8 1.6 100.0 
330-440 2 0.3 99.9 0 
>440 i 0.1 100.0 0 
@ 
B. Test Diets 
Premixer of the test article, (approximately 10% in Purina 
Certified Rodent Chow No. 5002, Ralston Purina Co., St. Louis, MO., a 
hereafter referred to as 5002), were prepared on a monthly basis in 4 
kg quantities at the Kingsbury Ordnance Plant facility by IITRI 
Chemistry Department personnel. Undiluted RDX was handled in 
accordance with procedures for explosive and fire hazards. The test 
article was ball milled with equal parts of 5002 and subsequently 
diluted with additional 5002 in a twin shell blender to yield 
approximate 10% premixes. @ 


Each RDX premix was tested for homogeneity, concentration and 
recovery of the test articles by HPLC. Homogeneity testing consisted 
of analyzing for test article concentration of each batch of premix 
taken from 6 random locations of its container, Premix stability was 
established for a period of seven and later for a period of nine weeks @ 
by conducting homogeneity tests at the initial and the terminal point 
of the 7, as previously reported (2), or 9 week period (see below). 
Recovery tests for premix consisted of adding a known quantity of test 
article to a weighed quantity of untreated 5002 in a measured volume 
of acetonitrile (the solvent used in the extraction procedure) to 
achieve the calculated premix concentration. The spiked samples 2 
subsequently underwent the identical procedures as the actual 
premixes, 


Toxicology Section personnel received the test articles as 
approximate 10% premixes in 5002. These premixes posed little 
explosive or fire hazard as previously demonstrated (2). Results of 3 
premix analyses were as follows: 


Go 
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LOT NO. DATE PREPARED DATE ANALYZED % COMPOSITE + S.D.* 
135-8 1-08-81 1-20-81 10.58 + 0.33 
135-9 2-27-81 3-03-81 10.53 + 0.30 AG 
135-12 3-13-81 3-23-81 10.24 + 0.52 pst 
135-15 4-16-81 4~27~81 10.65 + 0.40 ey 
135-17 5-13~81 5-21-81 9.88 + 0.36 : 
135-21 6~16-81 6-26-81 9.27 + 0.57 ‘ 
135-22 7-08-81 7-22-81 9.44 + 0.58 ‘ 
135-25 8-12-81 8-27-81 9.53 + 0.51 ie 
163-4 9-29-81 10-02-81 9.99 + 0.54 = 
163-5 10-19-81 10-28-81 9.46 + 0.61 vei 
163-6 11-12-81 11-23-81 10.29 + 0.46 sl 
163-7 12-18-81 12-21-81 9.37 + 0.27 On 
163-9 1-18-82 1-27-82 10.29 + 0.79 Ee. 
163-10 2~12-82 2-23-82 10.68 + 0.63 ie 
163-11 3-23-82 4-01-82 10.62 + 0.41 y 
163-12 4-26-82 5-05~82 10.52 + 0.36 iy 
163-15 6-03-82 6-08-82 10.38 + 0.30 se 
163-15 ** 8-06-82 8~17-82 10.04 + 0.37 aS 
163-16 7-13-82 7-16-82 10.44 + 0.43 RY 
163-17 8-16-82 8-20-82 9.99 + 0.32 oy 
163-18 9-10-82 9-20-82 10.79 + 0.45 a 
163-20 10-18-82 10-25-82 10.63 + 0.34 is 
163-21 11-22-82 12-02-82 11.01 + 0.30 Ss 
163-22 12-20-82 12-29~-82 11.06 + 0.19 aa 
Os 
‘A 
** Six sampling locations “ 
** Nine week stability test ES 
Following chemical analysis of the premixes to determine i 
test article concentration (Appendix I), sufficient quantities Si 
were diluted with 5002 in a twin shell blender by toxicology be 
personnel to achieve the concentrations of the test article = 
necessary to administer the required dose levels on a mg/kg/day el 
basis. The two previous periods’ body weight and _ food AS 
consumption measurements for each test group by sex w-e used to & 
project wody weight and food consumption values for the next S 
period. Based on these values, the desired dietary ) 
concentrations of the test article was calculated. Ten and later iad 
8 kg of each test diet were routinely prepared on a weekly basis. o 
Unused portions of 10% premixes were returned to KOP for disposal & 
in accordance with instructions for safe disposal of explosives. x 
Surplus and uneaten portions of test diets were incinerated. ~ 
Thirty test diet concentrations {2 diets/sampling week) used i 
in Test Weeks 1, 13, 28, 39, 45, 51, 57, 63, 70, 75, 81, 87, 93, Ha 
98 and 104 were analyzed for accuracy and homogeneity. In i 
addition, two test diets were monitored for stability under a 
animal cage conditions for one week. First, they were sampled g 
k 
Ki 
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2 
the day they were placed in the animals’ cages and again one week 
later from the uneaten portion of the diet. Recovery studies of 
test diets consisted of adding a known quantity of RDX (spiking) 
to a weighed quantity of untreated 5002 in a measured volume of 
acetonitrile (the solvent used in the extraction procedure). The @ 


spiked samples subsequently underwent the identical analysis as 
the actual diet samples and the percentage of recovery was 
calculated. 


One sample of 5002, lot March 24 82 G, was analyzed during 
the course of the study by Trace Elements, Inc. Park Ridge Il. &> 
(TEI) for those contaminants listed in the 5002 certification 
profile as shown in Appendix II. The references to the 
procedures used by TEI are in Appendix III. On the basis of the 
analytical results for chlortetracycline content, aliquots from 
this and three additional reserve samples of 5002 were sent to 
TEI for analysis. In addition, aliquots from these four reserve 2. 
samples were sent to Scientific Associates, Inc., St. Louis, 
Mo., Woodson-Tenent Laboratories, Inc. and Harris Laboratories, 
Inc., Lincoln, Neb. for chlortetracycline analysis. Samples of 
each 5002 lot used in the study were also analyzed for nitrate, 
nitrite and mercury content by TEI. The results are shown in 
Appendices VII and VIII. 


Cc. Animals 


B6C3F1 mice obtained from Charles River Breeding 
Laboratories Wilmington, MA, Portage, MI facility were used for 
this study. Five hundred and seventy six males and 573 females 
were received in good condition on January 7, 1981. They were 3 ® 
to 4 weeks old upon arrival and random body weights recorded 
within three days of receipt were 16.5+ 2.6 g (males) and 14.6 + 
1.6 g (females). 


The shipment was housed in two quarantine rooms, one _ for 
each sex. The animal room conditions during quarantine, pretest S 
and test periods were as follows; 21-25 degrees centigrade, 
ambient relative humidity (30-70%), and 12 hour light /12 hour 
dark cycle. No other test animals were in the rooms. The 
animals were housed five per polycarbonate cage (16.5" x 8"; 8" 
height) with Ab-sorb-dri bedding (Ab-sorb-dri Inc., Rochelle 
Park, N.J.) from arrival until their termination. Animals were 
transferred to clean cages twice weekly. Each animal was 
identified during the quarantine period by a combination of cage 
number and tail mark. Test animal selection was done at the 
onset of Test Week -2 (2 weeks prior to initiation of treatment). 
Animals placed on test received a study-unique test animal number 
(N=850) which appeared as a combination ear punch and toe clip. 


@ 


The identifing ears and paws were included with necropsy = 
specimens. This number appeared on the cage card that also 

contained the study number,dose level and sex. In addition, the 

cage cards were color coded as to the dose level and sex. 
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_ Upon arrival at the IITRI animal facility, the animals were 
held in quarantine for 12 days. During this period, they were 
observed for signs of disease, general unthriftiness, poor coat, 
discharge from body openings, abnormal feces, etc. Any animals 

@ found to be unhealthy were eliminated from the test animal 

; selection process. At the end of the quarantine period, five 
animals of each sex were sacrificed. Extensive gross necropsies 
were performed under the supervision of the pathologist. Blood 
samples were collected for measurments of hematology and clincal 
chemistry parameters (see section II.D.) Results of pretreatment 

@ health screen were within normal limits for the mice of the mice 
of this strain and age. Microbiological examination of the 
digestive and respiratory system for pathogens, molds yeasts, 
parasites and Mycoplasma pulmonis was also performed for for the 
above mice with negative results. Serum antibody titer was 
determined for the following murine viruses: GD-VII virus, K 

& virus, Mouse Adenovirus, Sendai virus, Reovirus 3, Pneumonia 

‘ virus of mice, Lymphocytic Choriomeningitis, Polyoma virus, 
Minute virus of mice, Mouse Hepatitis and Ectomelia. These tests 
for antibody titers were negative as measured by Microbiological 
Associates, Bethesda MD. 


6 Animals received 5002 rodent chow from arrival until their 
termination, except during a 2 to 5 hour fast prior to blood 
collection and/or scheduled sacrifice. The food was available 
from powdered diet feeders (Model LC-207/C, Wahman Mfg. Co.). 
City of Chicago drinking water was available ad libitum from 
glass or plastic bottles. 


& D. Experimental Design 


Following the quarantine period, test~-eligible animals were 
assigned to five treatment groups by a stratified randomization 
procedure (blocked by body weight). Following assignment to 
treatment groups, all animals were randomly assigned test animal 

@ numbers as shown below. Body weight ranges at randomization were 
16.0-24.8 gq (males) and 16.0-18.9 g (females). This procedure 
was performed at the onset of Test Week —-2. The animals were 
approximately 6-7 weeks old upon initiation of treatment and body 
weight ranges recorded during Test Week -1 (the most recent data 
prior to initiation of treatment) were 18.3-28.3 g (males) and 

G 15.4-22.3 g (females). The first day of exposure to the test 
article was February 9, 1991. Dietary administration continued 
until Test Week 106 (February 18, 1983). 
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Treatment Group Allocation: 


* The 175.0 mg/kg/day dose level resulted in high 
mice of both sexes through Test Week 10. 


Treatment Animals Dose Level Test Animal 

Group per Sex (mg/kg/day) No. (Males) 
Tt 85 0.0 1- 75, 751-760 
Ir. 85 1.5 151-225, 771-780 
IIl. 85 7.0 301-375, 791-800 
IV. 85 35.0 451-525, 811-820 
Vv. 85 175.0/100.0* 601-675, 831-840 


Test Animal 
No. (Females) 


76-150, 761-770 
226-300, 781-790 
376-450, 801-810 
526-600, 821-830 
675-750, 841-850 


mortality for 
The dose was 


subsequently lowered to 100.0 mg/kg/day commencing with Test Week 


11 (4-20-81). 


The appropriate test diets were available 
animals ad libitum from Test Day 1 until their termination except 


during a 2 to 5 hour fast prior to either blood 


and food consumption data. 


included body weights and palpations for masses 


cage of test animals commencing with Test Week 


All surviving animals were subjected 
examinations during Test Weeks -2, 25, 51, 


study. 


Blood samples, approximately 0.3 ml, were 
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to the test 


coilection in 


Test Weeks 14, 26, 53, 79 and 105 or scheduled sacrifice in Test 
Weeks 26, 53 and 105-106. Thus, all animals 
appropriate test diet until approximately one day prior to their 
scheduled sacrifice. Test diets were prepared weekly for each 
treatment group, by sex, on the basis of projected body weight 


received the 


Commencing with Test Week-2 until their termination, all 
animals were observed once daily in the morning for any 
pharmacologic and/or toxicologic signs. Afternoon mortality 
checks were initiated on Test Day 1. Physical examinations which 
were conducted 
weekly from Test Week -2 until Test Week 13, then biweekly until 
Test Week 104. Food consumption was measured weekly for each 
-2 through Test 
Week 13, then biweekly through Test Week 104. Mean daily food 
consumption per animal was calculated from these data. During 
Test Week 64 food consumption was measured instead of Test Week 
63, when it was inadvertantly omitted and actual doses delivered 
were not calculated for this period as shown in Tables 1 and 2. 


to ophthalmic 
78 and 103. The 
examination consisted c indirect ophthalmoscopy and 
biomicroscopy. Only animais found to be free of clinically 
apparent lesions in the pretest examination were 


used in the 


collected for 


measurments of hematology and clinical chemistry parameters for 
10 randomly selected mice/sex/dose level, exclusive of Test Weeks 
14 and 26 when due to errors in randomization the number of 
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mice/sex/dose level ranged from 8 to 12. During Test Weeks 26, a 
53, and 105, the selected mice were sacrificed and approximately ats 


E 1.0 ml of blood was collected prior to necropsy. During Test x 
i Weeks 14 and 79, one set of 10 mice/sex/dose level, except as a 
p: Stated above, was randomly selected for hematology tests and a = 
Eo second set of mice was selected for measurments of clinical ee 
. chemistry parameters. At Test Week 79, blood samples were not ee 
4 collected from the mice at the 175.0/100.0 mg/kg/day dose level. 3 
Es This was done in an attempt to avoid nontreatment-related stress pa 

for this group of animals. Blood was collected from each animal by 

via the orbital sinus. The samples were collected and analyzed as 


in a <scandomized order over a 3 or 4 consecutive day period and 
the following parameters were measured: 


Hematology: 


Hematocrit (HCT) 

Hemoglobin (HGB) 

Mean corpuscular volume (MCV) 

Mean corpuscular hemoglobin (MCH) 

Mean corpuscular hemoglobin concentration (MCHC) 
Erythrocyte count (RBCs) 

Leukocyte count (WBCs), total and differential 
Platelet count (PLT) 


Clinical chemistry: 
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rg 
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Glucose (GLU) i 

Blood urea nitrogen (BUN) ee 

Serum glutamic-pyruvic transsminase (SGPT) 4 

Triglycerides (TRIG) ‘ 

Total cholesterol (CHOL) s 

Total protein (T PRO) i 

Albumin (ALB) Sa 

Globulin (GLOB), (calculated value) sy 

ALB/GLOB ratio (calculated value) = 

Gamma glutamyl transferase (GGT) determinations were not J 

performed due to insufficient blood volume collection. Methods i? 

used to measure the above parameters are listed in Appendix IV ty! 

(hematology) and Appendix V (clinical chemistry;. & 

All animals which were sacrificed in a moribund state or * 

died on test were necropsied regardless of autolytic state. Ten (>I 

randomly selected animals/sex/dose level, after exclusion of ts 

animals designated for blood ‘:ollection, were sacrificed durirg ix 

each of Test Weeks 26 and 53. at the 175.0/100.0 mg/kg/day dose if 

level ducing Test Week 26, 12 males and 8 females were sacrificed v 

due to a randomization error. Three hundred and twenty two ia 

Surviving test animals were sacrificed and necropsied in random hd 

order during Test Weeks 105 and 106. Terminal body weights were 5 
recorded immediately prior to sacrifice. Euthanasia was 

A 

r 
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accomplished with carbon dioxide anesthesia followed by 
exsanguination from the abdominal aorta or the orbital sinus. 
The necropsy procedure was a thorough and systematic examination 
of the animal viscera and carcass with coliection and fixation of 
the following tissues: 


Adrenals 

Bone marrow smear 

*Brain 

Cecum 

Colon 

Costochondral junction, rib 
Duodenum 

Epididymes 

Esophagus 

Eyes 

Gall bladder 

Gross lesions 

*Heart 

ITleum 

Jejunum 

*Kidneys 

Larynx 

*Liver 

Lungs and mainstem bronchi 
Lymph nodes (mandibular and mesenteric! 
Mammary gland 

Muscle 

Nasal turbinates 

Ovaries 

Pancreas 

Pituitary gland 

Prostate 

Rectum 

Salivary gland 

Sciatic nerve 

Seminal vesicles 

Skin, abdominal 

Spinal cord (cervical, thoracic, lumbar) 
*Spleen 

Sternum, including bone marrow 
Stomach 
*Testes 

Thymus 

Thyroids (parathyroids) 
Tissue masses 

Trachea 

Urinary bladder 

Uterus 


*These organs were weighed during scheduled necropsies. 
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All tissues, except eyes, testes and bone marrow, were fixed 
at a thickness: not exceeding 0.5 cm in 10% neutral buffered 
formalin (NBF) which was changed 24 hours later. Eyes and testes 
were fixed in 3% aqueous glutaraldehyde and Bouin's Solution, 
respectively, for 24 hours. They were transferred to 50% ethanol 
for 24 hours, then placed in 70% ethanol. Bone marrow smears 


were prepared from the femur using the "paint brush technique”. re 
They were air-dried and fixed in absolute methanol. Lungs and a 
urinary bladder were inflated with NBF prior to immersion in this a 
fixative. The stomach was opened and flattened on paper prior to fe 
fixation. All tissues examined microscopically were cut at a oe 
thickness of 4 to 6 microns and stained with hematoxylin and iA 


eosin, 


met 
Pst, 


Tissues from all animals receiving 0.0 and 175.0/100.0 ; 
mg/kg/day were subjected to comprehensive histopathologic 
examination, defined as microscopic examination of the following 
tissues and/or organs: 


a 


ans 


Adrenals 
*Brain (3 sections) 
Cecum 

Colon 

Duodenum 

Epididymes 

Eyes and optic nerves 
Gall bladder 

Gonads 

Gross lesions 

Heart 

Ileum 

Jejunum 

Kidneys 

Liver 

Lungs and mainstem sronchi 
Mammary gland 
Mesenteric lymph node 
Pancreas 

Pituitary gland 
Prostate 

Rectum 

Spinal cord (cervical, thoracic and lumbar) 
Splee1. 

Sternum including bone marrow 
Stomach 

Tissue masses 

Thyroids (parathyroids) 
Trachea 

Urinary bladder 

Uterus 


*(1) frontal cortex and basal ganglia; (2) parietal cortex and 
thalmus; and (3) cerebellum and pons. 
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a 
Tissues from all animals receiving 1.5, 7.0 and 35.0 mg/kg/day 
were subjected to limited histopathologic examination defined as 


microscopic examination of at least the following tissues andvor 
organs: : 


*Brain (3 sections) 
Gonads 
Heart 
Liver 

**eLungs 
Kidneys ry 
Spleen 
Spinal cord (cervical, thoracic and lumbar) 
Tissue masses 


*(1) frontal cortex and basal ganglia; (2) parietal cortex and 
thalmus; and (3) cerebellum and pons. 


& 


*kLungs were examined for mice which died or were sacrificed 
after 12 months on test. 


E. Statistical Analysis 


Those variables that were repeatecly measured, e.g. body 8 
weight, food consumption, and clinical pathology parameters were 
statistically analyzed using a multivariate analysis of variance 
(MANOVA) for repeated measurements model. Variables that were 
measured a single time, e.g. organ weights, were analyzed using 
both univariate and multivariate analysis of variance procedures. 
In the presence of significant analysis of variance (ANOVA) 9 
results, a series of post-hoc analyses were conducted by 
Dunnett’s test appropriate to a single control for comparison. 
Frequency data, such as incidences of mortality, organ weights, 
and histopathologic lesions were compared using log-linear 
analysis techniques where appropriate. Time to death data were 
analyzed using Kaplan-Meier and Cox regression analyses. 6 
Individual animal data can be found in Appendix VI. 


Statistical packages for MANOVA (both fixed~effect and 
"growth curve" model) were conducted sing the computer program 
MULTIVARIANCE at the University of Chic.yo and is based on the 
work of Bock, 1975 (3). Log-linear models which were used for 
the analysis of "quantel data" were fitted using MULTIQUAL also o 
at the University of Chicago and written by Darrell Bock. This 
model is equivalent to probit analysis in that the logistic 
distribution is 1.7 times the normal throughout almost all of its 
range. Cox regression models were fitted using SAS and Life 
Table models (Kaplan-Meier estimator) using BMDP. The program 
used is at the University of Chicago and was developed in the & 
Department of Statistics for tabulations of this kind and has 
been thorovyhly tested for accuracy. 
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Log-linear models were used to test overall treatment 
effects. zndividual comparisons were obtained by fitting ratios 
of the maximum likelyhood estimates to their standard errors for 

3 individual treatment vs control comparisons (i.e. Wald’s test). 
© These estimates are a byproduct of the log-linear model. 


The Type 1 error rate was set to 5% (i.e., < 0.05) a~-priori. 

Fisher's exact tests were only performed in the presence of a 

significant main effect of dosage obtained in the log-linear 

4 model, therefore the Type 1 error rate of p < 0.05 was maintained 
7 in spite of the multiple post-hoc comparisons. 


To adjust for the problem of multiple comparisons for 
quantel data analyzed using Fisher's exact test, we used 
Bonferroni’s inequality. 


III. RESULTS 
A. Test Diets 
Doses received by test animals based on their body weights 
i and food consumption, and theoretical concentrations of RDX in 
& the diet are shown in Tables 1 and 2. 
Analytically determined concentrations of RDX in test diets 
were found to be very close to their intended concentrations. 
The overall percent mean + S.D. for the analyzed/intended ratio 
3 was 94.3 + 7.5% (Table 3). 
a 


B. Food and Water Contaminants 


The TEI analytical results of a 5002 sample for those 

contaminants listed in che 5002 certification profile (Appendix 

q II) are shown in Appendix III. The results of the repeat testing 

© or 5002 samples for chlortetracycline content are contained in 

: Appendix VII. The three reference laboratories which reanalyzed 

the 5002 samples following TEI generally reported negligible 
quantities of chlortetracycline. 


E A sample from each 5002 lot was analyzed for nitrate, 

re nitrite and mercury content. The results are shown in Apperdix 

VIII. Analytical results obtained from a sample of Chicago water 
are contained in Appendix IX. 
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C. Mortality/Clinical Observations 


3 RDX at 175 mg/kg/day was lethal to many male and female mice 
SG during the first ten weeks of treatment. At the onset of Test 
Week 11, this dose level was reduced to 100 mg/kg/day. Although 
additional deaths were observed in this treatment group for a few 
weeks following dose level change, survival curves for these 
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animals were, in general, similar to those for control animals 
beyond Test Week 12 (Table 4, Figures 1 and 2). 


The incidence of fighting wounds and/or skin lesions was 
greater for males at the highest dose (175/100 mg/kg/day) than & 
for males in the other treatment or control cqroups. This was 


seen primarily during the first part of the study (approximately 
through the first year). Subsequentiy, all male treatment and 
control groups demonstrated high incidences of these observations | 
(Figure 3). A single occurence of convulsions was seen for one 
male at the 35.0 and one female at the 175/100 mg/kg/day dose @ 
level during the last month of the study. Slightly more female 
than male mice were seen with hair loss. This “barbering effect" } 
was not observed in a dose-related fashion and is common for : 
multiple housed mice of this strain. i 
i 
D. Body Weight or 
Reductions in body weight gains were observed for males and 
females at the 175/100 mg/kg/day dose level. Females at this i 
dose demonstrated reduced body weight gains throughout the entire ; 
study. For males, this occurred primarily during the first 12 ‘ 
weeks of treatment which corresponded to administration of 175 ao ' 
mg/kg/day. A slight reduction was also seen for these males from *| 
Test Week 93 through study termination. | 
Sporadic reductions in body weight gains were als> seen for : 
males receiving 1.5 mg/kg/day. As this was not observed for i 
males at the intermediate doses, either 7 or 35 mg/kg/day, this 
observation was considered to be spurious (Tables 5-8). 2 
E. Food Consumption 
Food consumption did not appear to be altered by RDX 
treatment. Sporadic increases and decreases were observed which 
were ot dose-related and were not, therefore, considered to be 3 
biologically significant (Tables 9 and 10). 
F. Hematology 
Hematology parameters were, in general, unaltered by RDX 
treatment. Slight reductions in hematocrit and hemoglobin S 
concentration were seen for high dose females at Test Week 53, 
however, this was not seen at any other sampling time (Tables 
11~20). 
G. Clinical Chemistry 
Hypercholesterolemia was apparent for RDX-treated mice of 2 
both sexes. The effect was more pronounced in females. Elevated 
serum cholesterol levels were seen earlier (Test Week 14) and to 
a greater extent for this sex. Onlv 175/100 mg/kg/day-treated 
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males were affected whereas female mice given 35.0 and 7.0 
mg/kg/day demonstrated hypercholesterclemia. 


Serum triglyceride levels may have been altered by RDX 
treatment. They were elevated for females administered 35 
mg/kg/day and sampled in Test Week 79 (mice given 175/100 
mg/kg/day were not bled at that time) At Test Week i105, mean 
serum criglyceride levels were higher for RDX-treated females 
than for controls, however these changes were not statistically 
significant. This parameter did not appear to be affected for 
male mice. No other clinical chemistry parameters appeared to be 
altered by RDX treatment (Tables 21-30; Figures 3 and 4). 


H. Ophthalmology 


The Narrative Ophthalmclogy Report is contained in Appendix 
x The complete Ophthalmology Report can be found in Vol. II*. 
Initially, a statistically significant increased incidence of 
cataracts was seen during Test Week 103 only for the male mice 
administered 1757100 mg/kg/day, however, when animals used for 
orbital bleeding were eliminated for the purpose of statistical 
evaluations, this treatment-related effect was no longer 
apparent. All other ophthalmologic abnormalities observed 
occurred in random fashion and were not considered to be 
treatment-related (Tables 31 and 3la). 


I. Organ Weights 


Hepatomeyaly and increased relative kidney weights were seen 
primarily for males and females administered 175/100 mg/kg/day of 
RDX. This was observed at both interim kills and at study 
termination. For mice given 35 mg/kg/day, hepatomegaly was 
observed during Test Week 53 (females), and relative renal 
weights were elevated at study termination (males). In addition, 
relative heart weights were significantly increased for 175/100 
mg/kg/day-treated mice of both sexes after two years of 
treatment. No other organ weights appeared to be altered by RDX 
(Tables 32-435). 


J. Pathology 


The Narrative Pathology Report appears in Appendix XI. The 
entire Pathology Report can be found in Vol. III*. At the six 
month kill, red lungs, dark red spleen and liver, and distended 
red fluic-filled urinary bladders appeared more frequently for 
mice receiving 175/100 mg/kg/day than for control animals. 


*Requests for Volumes II and III should be directed to 
Health Effects Research Division, U.S. Army Medical 
Bioengineering Research and Development Laboratory, 
Fort Detrick, Maryland 21701-5012. 
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were not in evidence. The incidence of renal tubular cytoplasmic 
vacuolation was greater for males at all dose levels than for the 
corresponding controls. At the 12 and 24 month kills however, 

this lesion was observed for control animals as frequently as for @ 
animals treated with RDX. No other renal changes were seen in 

this study. 


Throughout the study, histologic evidence of chronic 
dermatitis and ulcers for RDX-treated males was supported by 
gross observations. As discussed under Clinical Observations rs 
; (Section III.C), these lesions were interpreted as fighting 
wounds associated with RDX-induced behavioral changes. With the 
exception of fighting wounds, neither gross nor histopathologic 
lesions related to RDX treatment were apparent at the 12 month 
kill. 


i 
Histopathologic lesions related to these observations, however, 
i 
/ 


By 24 months of treatment, several histologic changes were 
ascribed to the administration of RPX. Statisticaliy significant 
findings for male mice were decreased incidence of hepatocellular 
adenomas at the 7.0 mg/kg/day and increased incidence of lymphoid 
hyperplasia in the spleen at the 1.5 and 7.9 mg/kg/day dose 
levels. However, the biological significance of these changes 


could not be established. A non-statistically significant 2 
increase in alveolar/bronchiolar carcinomas was seen in high dose 
male and female mice. Incidence of alveclar/bronchiolar 


carcinomas and adenomas for study controls were within the range 
of incidences of alveolar/bronchiolar carcinomas in both oexes of 
historical control mice. 


Although statistically not significant, there was an = 
increased incidence of testicular degeneration seen for males 
mice given either 35.0 or 175/100 mg/kg/day when compared to the 
corresponding control animals or historical controls (6). Both 
of these treatment groups demonstrated incidences of 
approximately 10-11% ccmpared with 0% for control animals and 2 


1.5% incidence in the historical control group. 


The incidence of hepatocellular carcinoma showed an 
increase, however statistically not significant, in female mice 
receiving either 35.0 or 175/100 mg/kg/day compared to control 
female mice. Only when combined adenoma/carcinoma data were 
analyzed, were statistically significant increases observed for o 
both 7.0, 35.0 and 175/100 mg/kg/day females compared to either 
concurrent or historical control data. This was apparent even 
though concurrent controls had a significantly lower incidence 
than historical controls. Historical control data from the 
National Toxicology Program (5) were subsequently included in the 


statistical analyses as the female concurrent control group & 
demonstrated a low incidence of liver tumors. When this was 
S 
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performed, female mice receiving 35.9 mg/kg/day still showed a 
significant increase in liver carcinomas and adenomas. 


An additional microscopic change in the lungs was a 
statistically significant increased number of histiocytes for 
females administered 175/100 mg/kg/day. All other lesions 
observed microscopically were considered spontaneous, naturally 
occuring degenerative, inflammatory and/or neoplastic diseases 
which commonly occur in an aging male and female mouse population 
of the B6C3F1 strain (Tables 44-46). 


Iv. DISCUSSION 


The administration of 175 mg/kg/day of RDX to male and 
female B6C3F1 mice resulted in death during the first ten weeks 
of treatment. This dose was reduced to 100 mg/kg/day in Test 
Week 11. Subsequently the slope of survival curves were similar 
for this treatment group and control animals for the duration of 
the study. Although these high dose animals showed slight 
reduction in body weight gains, fooc€ consumption was not 
affected. 


Surviving males in this high dose group demonstrated 
Significant skin lesions apparently associated with fighting 
wounds. RDX is known to induce behavioral changes including 
hyperreactivity to appreach and fighting with cage mates (3). 
Histologic evaluation failed to detect treatment-related lesions 
of the central nervous system. 


Liver injury at 175/100 and to a lesser extent 35.0 
mg/kg/day was evidenced by several observations. These included 
hypercholesterolemia, elevated serum triglyceride levels and 


hepatomegaly. With the exception of hepatocellular tumors 
(discussed below), histopathologic lesions of tie liver were not 
observed. 


At the 6, 12 and 24 month kill, kidney weights were elevated 
for mice of both sexes administered 175/100 mg/kg/day. 
Cytoplasmic vacuolation of renal tubules appeared to be more 
prevalent for RDX-treated males than corresponding control 
animals after six months of treatment. This lesion was 
subsequently seen at 12 and 24 months as frequently for control 
as for treated animals. 


Although statistically not significant, an increased 
incidence of hepatocellular carcinoma was seen in RDX treated 
female but not male mice. The combined incidences of 
hepatocellular carcinoma and adenoma were statistically greater 
for female mice receiving 7.0 mg/kg/day or higher doses than for 
the concurrent female control group. When historical control 
data were included in the statistical analyses, the two top dose 
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jevels still demonstrated significant increases in the incidence 
of combined liver carcinomas and adenomas; however, the actual 
historical control incidences fell between that of the study 
contrel and treated female mice. ‘ 
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A non-statistically significant increase in 
alveolar/bronchiolar carcinomas was seen in high dose male and 
female mice. Comparison of study controls to the appropriate 
historical controls showed that the incidence of 
alveolar/bronchiolar carcinomas and adenomas for study centrol 
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mice was within the range of incidences of alveolar/bronchiolar ro) 
carcinomas in both sexes of historical control mice. An 

additional statistically significant observation was an increased 

number of histiocytes in lungs of the female mice receiving 

175/100 mg/kg/day. 


; Additional toxic effects seen primarily at 175/100 mg/kg/day 
E included enlarged hearts without accompanying histologic lesions. 
Although not statistically significant, increased incidences of 
testicular degeneration were seen for the male mice at the 
175/100 and 35.0 mg/kg/day dose ievels (11.1% and 10.2% 
respectively), when compared to the concurent controls (0%) or to 
the historical controls (1.5%) (6). Absolute 01 relative 
testicular weight change failed to accompany this ® 
histopathological finding. | 


In summary, the major toxic effects observed during the 
administration of RDX to B6C3F1 mice for up to 24 months included 
hepatotoxicity, possible CNS involvement and testicular 
degeneration. In addition, hepatocellular and alveolar/bronchial @ | 
carcinomas and adenomas were more prevelant for RDX-treated mice 
than for corresponding controls. The incidence of hepatocellular 
tumors (combined carcinomas and adenomas) was significantly 


increased at the 7/mg,*kg/day level. On this basis, the no-effect 
level under the conditions of the present study is 1.5 mg/kg/day. 
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TWENTY-FOUR MONTH CHRONIC TOXICITY/CARCINOGENIGITY STUDY OF Y 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE IN THE B6C3F1 HYBRID MOUSE E 
MEAN SURVIVAL TIME i 
DOSE MEAN SURVIVAL : 
Smg/kg/day) SEX TIME (weeks) 
0.0 M 98.1 + 1.8 : 
F 100.9 + 1.1 ; 
4 
1.5 M 95.9 + 2.2 fi 
F 99.3 + 1.7 
4 
; 
7.0 M 97.4 + 1.9 5 
F 102.9 + 0.8 ; 
35.0 M 93.7 + 2.4 ’ 
F 99.9 + 1.3 ; 
: 
175.0/100.0 M 61.5 + 5.1% 
F 60.8 + 5.3% 


* Significantly difterent from control group, p< 0.05. 


by 


8) & @ G 6 @ ® a @ 


Viva 378V1IVAV ON = --- 


BID Ketel 


dNOad WUYLNOD WOYS LNAW3SATIGQ ATINVOISINOIS 


u 
> 


(tp ) Liv + v'9E (tL ) Gt + L'9E (€L ) Gt + 9°96 (€4 ) OTE + 2'SE (pL ) L°t F £°9E 
: {ty ) Gv + 8'SE (€L ) 9% ¥ v'9E (€L ) 4% + £ 9E (€L ) 8'% + 9°SE (vl ) £°% ¥ t°9E 
: (eS) Be + 8'SE (v8) 9'% + L'SE (p8 ) vt + Z'9E (€8 ) 9°% + E°SE (p8 ) S'S + O'9E 
(pS ) GE + Y'SE (ve ) 8't + O'9E (vB ) 9°% + 6'SE (es ) 9°% + 4°GE (v8 } ric + B'SE 
(pS ) tip + 2b 'GE (s8 ) 9°% + @°SE (Sg } te + 9°SE (€8 ) Gt + BPE (pS ) €°t + 2°GE 
(pS ) O'b * PvE (G8 ) vt + OVE (S68) 2°e + 4°SE (p8 ) L°t + PvE (p8 ) E'S = Ob 

(SS ) 9°E + BEE (S68) vo + EVE (S@ ) Zc + OVE (se ) ve + See (v8) OF + SFE 

4 (SS) 4°% + 6%E (s8 ) t'% + v'EcE (S8) GE + L°EE (S8 ) 2°% + O'EE (v8 ) Lk + CEE 
($8 ) €°% + E°%E (s8 ) 1°t + B'ZE (S8 ) 1° + O'EE (8 ) Zt + G'tE (v8 ) 2°) + G'tE 
: (SG ) te F Lite (68 ) bt + 2°tEe (s@ ) 6°) + L°te (se) tt + Ete (v8 ) Bk + CE 
(GS ) €°2 + SLE (s8 ) O'% + E°ZE (S8 ) Bl + E°ZE (fe ) bt ¥ LEE (v@ ) BE + ECE 

«(03 ) p's + OFS (a8 ) 4°t ¥ 4°tE (s8 ) bt + 4°%E (s8 ) tt + ZtE (S8 ) Zk F BLE 
7 (v9 ) O7% + OE (s@ ) 17% + GbE (S38 ) Lt + BLE (S8) at + fr te (s@ ) eb + Ste 
: (49 ) €°% + E'OE (se) o'S + ESE «(68 ) 8b + GEE (S6 ) Z2°2 F ELE (se) 4° + @°0e 
(49) OS + O'OE (68 ) O'% + L'OE (S@ ) Zk + 6°0E (s8 ) 4°% + 9°0€ (s8 ) 9° + p°OE 

(43) BL + b'6Z (s8 ) 6k + Z°0e (se ) Lok ¥ 2°0E ($8 ) O'% + O'OE (S8 ) 4'k + S°6% 

(92) Gt + 6°82 (s8 ) b°S + 9°62 (St ) OF + 4°62 (S8 ) t°% + €'62 (s@ ) Lb + ¥' 6% 

(6L ) 6+ + 4°82 (s@ ) 6°! + 6°82 (s8 ) 9° + 8°82 ($8) 22 + 9°8% (s8 ) 8't + G' Bz 

(p8 ) Gb + ZL «(98 ) Bk + 4°82 (S8 ) L°k + 8°22 (G8) 45°C + BLZ (G8) L'b + G2% 

(S8 ) 9°! + p92 (S8 ) BE + O'L% (S88) 97°F + 2°9% (s8 ) O'% + 2°92 (se) 91k ¥ S°9% 

(S88) 9° + E°S% (SR ) Zk +¥ O'92 (se) ek + £°S% (s8 ) O°% + 8°SZ (s8 ) L545 +* 9°S% 

(S68 ) L°b + tHe (G8 ) 9°4 + GHz (S8 ) BL + Eve (S8 } GE + Z'He (S@ ) O°t + Sve 

(S8 ) L°k + B°%e (S8 ) 9° + O'E% (s@ ) 24°b ¥ FEZ ($8 ) 8'h + B°2z (G8) OF + FES 
——Thvd/6476a—71va76s760 70/6976 >*E B76 Fv 784760 

OO1/SLt se L Gh omme) 


{(4) NOILVIA3G GUVONVLS ONV NVan) 
(9) SLHDIZM AGOS 30VW 
ASNOW +3€990 3SHL NI (XGY)ANIZVIYL-S‘E'b-OULINIY1-S*E* § -OUQAHVX3H 
dO AQNLS ALIDINSDSONIONVO/ALIDIXOL OINOWHD HLNOK ANOS ALN|ML 


G P1geL 


wt 


42 


? ‘ 
: 
° mn 
4 + 
4 . 
; 
; " 
iy 

3 
» VivVO 3ISVIIVAY ON = --- ry 
va 
dNOYD IOYLNOD WOUS LN3YZSSIQ AVLANVOISINDIS = « rs 
Fr 
: 
5 (9% ) b'S + 8°6E (48 ) 8'e + O'6E (c9 ) B'e& F PGE (6S ) b'e€ + SLE (to) G'e€ FF O'6E 29 r, 
ia a = = i = r 
¢ (9% ) S°S + 9°GE (4S ) 9°€ + 2°6E (79 ) 8'& + 6'8E (6S ) b’e * 9'LE (79 ) w'e ¥ O'6E $9 ai 
(9% ) 47S + L’6E (8S ) ve + B°8E (to ) ee + SBE #(6S ) OTE + t°LE (9 ) ze + £°8E €9 é 
Pd 

é (40) &'S * &°6E (9g ) ©€'e€ + 9°8E (79 ) b'e + G'BE «(6S ) 6°% + B°9E (79 ) 4°e + S'BE 19 : 
i a os a rs. east ” 
fs (Le) tS ¥ Z'6E (8S ) t'e F¥ O'6e (29) S'e© F S'8E (6S ) ot + PLE (79 ) O’e€ + 8°BE 6S 5 
5 (4é 3b + b°GE (8S ) te + L'RE (t79 ) tE€ + GSE x(09 ) 6% + O'LE (e9 ) Ze + 9°8E LS " 
3 

R (4@ ») €°S + 9°6E (6S ) t’e + B'8E (29 ) e'© + 8°88 *(09 ) 6% + Z°LE (e9 ) ve + B'8E SS : 
a, 

b (ve ) Lb + SSE (99 ) O'e ¥ B°8E (69 ) 1°e + 9°RE (99 ) be + b'LE (OL ) €'& + 9°8E eS ‘ 
i (Be ) 9'p + 2°8E (69 ) 6% + vse (cz ) b°e ¥ p'sE a(4h ) 6S + O'LE (eL ) b'e& + S'RE 1S e 
as of = ‘net = an ig 
, (se ) 6G'v + 9°8E (OL ) 6°2 + SE (@z ) OE + p'BE a(bh ) £°@ + OLE (ez ) $°e + E° BE 6b ‘ 
i (se ) 8'b + v'BE (OL ) L4°t *¥ BLE (tL) 6% * BLE «(TL ) B'S + 9°9E (eL ) te + €' BE Ly Ls 
ee 

(se ) B'b + +°8E (hL ) 9% ¥ BLE (tL) O'e + 9°L4E «(@L ) L°% ¥* o79E (ve ) b'e + £°8E Sp 2 
(86 ) 6'y + BLE (tL ) 2% + 6'LE (ZL) 6% + BLE a(@L ) L'S + L°9E (pL ) +'E ¥ 4°8E ev ‘ 

at 

(8€ ) Lib + 6'LE (tL ) Be + GLE (tz) Oe ¥ BLE *«(@Z ) 8G + E'9E (ve ) be + GLE ty 4 

F, cs 

(se ) @'r + 6'LE (tl ) &% + t'8e (tL ) 6'% ¥ z'8e «(tL ) 9°% + 9°9E (vL ) O'& + O'BE 6£ is 

om; 

(8€ ) 9'r ¥ t'LE (tL ) Ove + L*LE (ti) 6% ¥ 9°LE (tL ) 9% + Z'9E (pe ) B12 + ELE Le x 

thy 

(6€ )} 9'b + ELE (tz ) £°t + SLE (@i )o'e + L°LEe (TL )“L°t + &°9E (vL ) 6't ¥ TLE Se ¥ 

—_ - pol saat seas: 6 

(66 ) 8p + 1°LE (ti ) Gt *4'Le (ZL) L4°t + pile (€L ) Bt + +°9E (wh ) Lot + OLE ee i 

ees aE: a — eek 4, 

(te ) Liv + P'9Ee (@2 ) Lt + OLE (€L )9°t ¥ O'LE (cL ) 9°% + B°SE (pe. ) 8% ¥ B°9E be £ 

oe ® 

~ AVQ/by /bui AVG/64/Bui ~ AVG/64/6u AVg/64/bu VG /b4 76m SEEM be 

O01/SLt Se L St (ooze) ASSL q 

ic | 

{(4) NOILVIA3O GYVGNVLS ONY NVawW] , y 

(9) SLHDISM AGOG 31vA 5 

3SNOw 4436098 3HL NI (XGU)ANIZVIYL-S‘E*}-OULININL-S‘C* | -OUQAHVX3H 

JO AGNLS ALIDINSOONTONVO/ALIVIXOL OINOYHD HANOW YNNA ALNAML a 

3 

i 


(penulqzuod) G ayqel 


ANP MPT 


a: 


a 


a 


Vivd 378V1IVAV ON 


a 


~ 
+1 


+1 


+I 


+1 


+t 


+1 


+t 
+i 


ne oe Sea Os ie Bia Fis 


+1 
+1 


oe © © oO N 
+! 
+i] 


+1 
+1 


Rd Oe 8 
NN ee ee Ne” 
+f +f +t 
+) +) +i 


xn Oo - OD 
+1 


+t +i 
+1 


oO 7 Mm mM HN Mm Mm NNN NON ON ON MD OM} 


+1 
+} 


+1 


+1 


. 


+1 


Nee eee eee eee ae 


a a a ed 
rp N N O ON 


vA 
+! 


wz 
+I 


° 


(Zr 
*«(@y 
«(97 
(ay 

(er 
* (OS 
4(0S 
«(OS 

(ts 

(ZS 
4(¢S 

(rs 

(ss 

(4s 
«(LS 
(6S 

(6S 

(6S 


«(6S 


kvg/by75u 
ss 


(penulzuos) ¢ aiqeL 


— 


G 


6° 


v 
E° 
s° 
L 


" 


, Oo 7 


e° 


((4U) NOILVIARG GYVONVLS ANV NVAaW] 

(5) SLHDI3M AGOS 31VW 

3SNOW $3699 3BHL NI (XGU)SNIZVIaL-S‘*O*}-OMLINTYL-S°E*b-0% 
dO AONLS ALIDINBDONIONVO/ALIOIXOL DINGYHD HINOW YNOF Alt. AL 


8° 
L: 
5° 


dNOUD WOYLNOD WOYS {N3NIASIA ATLNVOIAINSIS 


z 
Z 
€ 


& 
‘€ 
£ 
£ 
€ 
134 
E 
‘€ 
°€ 
“€ 
“€ 
=> 
£ 
"E 
“E 
“S 


+1 


7 


¥ 


“WX3H 


® 
(9r )} Be + O'BE 
(er ) L'e + O'8E 
(6> ) BE + ERE 
(6y ) L'e + bse 
GS ) 9'e Fist 
(4S6 ) 9'E + G'SE 
(zS ) L'E L°8€ 
(tS ) Be L°8€ 
(es ) Be ‘BE 
(vyS ) 6'E 8°8E 
(sS ) S"E L°8e€ 
(95 ) 9'°E + 6Ee 
(8S ) O'p z°G6E 
(es ) ve O'6E 
(09 ) S'E y'SE 
(09 ) pie +°6E 
(19 ) EE 8° 8Ee 
(19) S'E z°6E 
(49) S'E z°6E 
ava 8x75 —— 
0'O 


vor 
€or 
OF 
66 
46 
S6 
€6 
t6 
68 
42 
S38 
es 
18 
6L 
LL 
SL 
EL 
th 


69 


PEE 
LS3L 


-e * 


eo ee a en a ee SS” 


‘i 


fe FO y* oF ow 


nae Des 


ae hate ol 


"> Wt 


ra 


ah Tk Poe Md 38 Ue TU OLR AF 


RTUR a Te 


td 

a 

i 

4 

” 

r 

h 

Hy 

: Vivd 319V1IVAV ON --- 

5 dNOYD WYLNOD WOss LHAGSIATG ATANYOIAINOIS = « 

5 (tp ) bb + E72 (tL ) Ltt + bth (el ) bt F Gs «(€L ) bo EEE 

4 = = es = 

5 (tv) tb ¥ Bb (ez ) 8's ¥ Bt (ez ) te ¥ OS (eZ “ho F Grae 

t (vS ) 9'E F OFF (va ) 27k Sth (v8 ) bt F bet (es ) Bb FETE 

c (pS ) 9°& FEE (p8 ) O02 + Shh (p8 ) ve Fete (68 ) S't + O'bb 

C — ole -~ = 

« (vS ) 6'E + B'OL (G8 ) Z°t + £L°Ot (78) 6° + GbE (e€8 ) 9° + L'Or 

z (vS ) B'e& + BOF (s8 )9°t + 4°OF (s8 ) 8+ FOL (vs ) 6) + Z'Or 

(SG ) e's +9°6 (s8 )S't + 8°6 (sB8 ) Lk + G'OF (s8 ) 9° ++ 2°6 

id (SG) e's ¥*2°8 (s8 ) pt + 28°8 (s8 ) S't +*9°6 (s8 ) vb + 6°8 

‘ (GG ) 8't *4°8 (se ) e'h + €'8 «(G8 ) 99°F + 6°8 (s8 ) S't + e's 

: «(SS ) O'S FS'L (ce) eb ¥* 2's (se ) vt + 9°8 (sg@) 9°! F's 
«(GS ) 6b Foe (s8 ) as ¥ BL (s8 ) e+ *4°8 (se) e's 9% 
«(09 ) €°= + 28°9 (se) eh FGL (S8) 9°. * 62% (ss ) p's GL 
(p92 ) Ok F2L°9 (se ) eh FOL (se) ts 4 Lk (SQ) Zt FZL 
«(49 ) 07D F4°9 (S8 ) vt + 9°9 «(S8 ) Zt FEL (sg) tb + 6°9 
«(49 ) St + 2°S (s8 ) eh + 4°9 «(G8 ) Zh + 8°9 (se) 2b + b'9 

é «(249 ) &'b ¥ S'S (c8 ) t's + 9°S (G8 ) Zt FED (G8) el + B'S 

E «(94 ) Z'b F O'b (S8 ) vb + 4°S (se?) O') *9°S (s8 ) S's} + 2's 

*(6L ) bot + BE (s8 ) Sik ++ vr (S8)G'O +L" (G8 ) bik + oP 

(v8 ) O° + O'8 «(S88 ) 8°O + 9°E «(G8 ) 8'°O + Z’E «(SB ) bh + S°E 
; (se) 2°O + 2% (se) 4:0 + S°% «(S88 ) L°0 ¥9°% «($8 )6'°O ¥*9°% 
ct «(S58 )9'O FEE (s8)S°O0 + &'5 (s8 )9°O0 ¥9%4 (s8 ) O°) + 9'R 
AVd/by/bu “kya /b4 7b 0/64 /b v0 /64/6u 
OOl/SLt se L S’t 


9 21921 


. {(4) NOTLVIA3G GuvVONVLS GNV NVAaW] 
(65) SiNSWSYNSV3W NIVD LHOISM AGO 31VN 
3SNOW 44€998 3HL NI (XGU)SNIZVIYL-S‘E't-OULINIYL-S°E'S -ONQAHYX3H 
4G AGNLS ALIOINSDONIOYNVO/ALIOIXOL DINOYUHD HLINOW HNO ALNBAL 


(pe ) b'o + GS 
(yh ) GEL + 4°Sb 
(ve ) Bb + Bbt 
(ve ) 6b Fatt 
(ya ) O° FF O'FF 
ipa ) 9b + GOL 
(ve ) Zt + OOF 
(va) tt + 4°6 
(v8 ) tk + ¢'8 
(ve ) &') + 2'S 
(ys ) bt ¥FO0'8 
(se) bth + 84 
(se) ab + EL 
(se) at *9°9 
(se) th + 2'9 
(se ) zt * 2's 
(s8 ) Zh + 2's 
(s8 ) G6'O + €'pP 
(se) 4:0 ¥ EE 
(8) 9°O + €'% 
(s@) L4°O *E'8 
V0 764 75u 
fobne) 


non Oo fF H oD RF DO HD DO 


- 


PEELS 
LS3L 


a 


* 


ate 


* 


~. 


z 
_ 


he Fyn 


a) 


We 


m 


AARC 


= 


+z 
.. & 


os 


“24 


PAT Ae 


ex 


Dh eT ee AE TO ot A et EE a Ro A AR a a 


(9% ) O'S + 8°St (45) €°& + G'b (79) OE + E'S) 
(9% ) +°S + 97S) (4S ) 6% + Lith (79 ) 9°& + BH 
(9% ) p'S + £°S) (8G ) L°% + E' vt (79 ) Ze + Ht 
(40) b'S ¥ E°St (8S ) 97S Ft'tE (@9 ) be + vO eE 
(4% ) 6° + Z°SI (ss ) 2 + vot (79) te + ov 
(4%) 9'b +* FESS (8S) pt + toe (79) 6% Fe've 
(4%) O'S ¥ O'S! (65 ) p= + Sth {@ ) Oe + LH 
(pe ) &'b + S'S (99 ) pt + Zh (69 ) Bt + OF 
(ge ) Ste + L'Ph (69 ) 7S + BE (tL) 8% + viet 
(8E ) S'y + O'F) {oL ) b°t + BEF (ti ) 9% + bet 
(se ) bh + bo (OL ) O'@ + Z*EL (ZL) Gt + GEL 
(86 ) py + bob (#2 ) 6 + SEF (tL) L°t * 9°Et 
(se ) 9° + BEL (kz) 6} + Z°EL (tL ) S°@ + GEE 
(se ) E'>b + 6EL (tL ) O'% * EES (ai) 47% ¥* 6'EL 
(s€ ) Ge + OF (4) O'% ¥ OE (tL) 9°C * ZH 
(ge ) er + 2'EF (ZL) be + Ove} (tL) S'@ + 9°Eb 
(68 ) E'y + Z'EL (ZL) Bb + BA (72) 9% F OEE 
(6€ ) Ste ¥ LES (tL ) Lt + GU (tL ) &°% F EE 
: (te ) bib + bt (ZL) BL + vt (EL ) 7t + 6 
7 —wa7ea/ea > 7va78x7e0 Ss 7G 76x7eN 
OO1/SLI SE L 
{(4) NOTLVIASO GYVONVLIS GNY NV3W) 
it (5) SINSW3YNSV3W NIVS LHOISM AGOS 271A 


VLiVO JTAaVIIVAV ON 


(6S 
(6S 
«(6S 
«(6S 
+(6S 
+ (09 
*(09 
«(89 
(bl 
a (hd 
«(ZL 
*(@L 
(GL 
a '@L 
«(@L 
«(ZL 
(ZL 
(ez 
«(EL 


(penus3u0s) 9 a4qeL 


dNOYD WALNGS WOU IN3YSASIQ ATLNVOISINSIS 


+ 


+1 +1 


vl 


* 


~ 

N 

© 
—~— ww 

fee} 

N 


~ ~ 
v N 
~ © 
rd 
nn © 
N N 


> 
< 
o 
° 
ox 
Ee 


ASNOW 14€099 3HL NI (XGU)ANIZVIUL-S‘E°L-OULINIYL-S'°E* | -OUGAHVX3H 
dO AGNLS ALIDINSSONISYVO/ALIOIXOL DINOWHO HINOW YNOd ALNAML 


+f of +f +) +2 FF +f +f th tt +1 +t +b tl +1 +1 41° 4! 


+1 


L9 
S9° 
es 
+9 
6S 
Ls 
SS 
es 
tS 
6y 
Ly 
SY 
ev 
be 
6 
Le 
Se 
ce 
be 


EEED) 
LS3L 


46 


MT yt alt 2b F 


We 


AS 


net 


SW 


at, 


Mo, 


wig 


Ratt. 


rt 


ey, 


not, 


a, 


0, 


Wa, 


F, 


way ae 


nt 


ceoud 


a ART Ew 


r 
» 


en 25s aie oe 


2 LISI Sat LAL AS OW SUP Oo oe ee 


Lis 


AE 


pe. oes ee. 


A LE PE 


ee 


Ti, 


* 


«(2% ) 9S 4 bE 
«(2 ) ve F LS 
(ZZ) TS F vse 
#(@%@ ) b°t + BZ 
(@% ) te + Gt 
a(8@ ) 2°U F GSE 
«(ES ) 2S * Ses 
(6% ) ez + 9'EL 
(s@ } te + G'E 
(GS& ) 6°S + Pht 
(S@ ) 24°% + Geb 
(St ) 9° + OF 
(G2) G'S + O'F 
(St ) ve + O'F 
(St ) at + Bib 
(9% ) B'S + Ob 


(LE 
«(8€ 
(6€ 
«(O09 
(Sv 
(cv 
(9¢ 
(67 
(@s 
(@S 
(es 
(eS 
(vs 
(6 
(vs 
(rs 
(PS 
(bs 
(Ss 


Nn WN 


N 


N 


oe Om Mm oO mM oO SF OD 
nn NNO Hm Mm NM OM 


- 


we wr wr wr Trl hr Yr i ir rar iia i ia ia 
ono 09 OO OD 


nd 
Oo a 
” N 


o 
N 


L°@ 


_- —~_ ~ 
[o] 
iv] 


3SNOW 43E098 BHL NI (XGU)3NIZVIYNL-G‘E°s-ONLINIYL-S Et -QUGAHVX3H 
30 AGNLS ALIDINSSONIONVO/ALIOIXOL DSINOYHD HINOW NOs ALNZAM. 


dNOAD JOALNOS WCHa 1LN3Y3Sd31G AILNVOIAINDIS 


Viva 378VTIVAV ON = --- 


u 
> 


+ 8°Z (ty ) Ze + BEL «(@p ) vt F Ez (9b ) S'E + O'rt vol 
¥ pz (ty } 62 + Les «(@p ) tt + Zt (9p ) S'e& + Bibb e0l 
+ 6° (vp ) OTE + E'tt «(9b ) S'S + 2% (6> ) GS'€ + E'pF +OF 
+ 8G (Sp ) b°E + Litt «(Zp ) O'S + S'S (6b ) ve + GbE 66 
¥ vel (6p ) L°t + Zp «(8b ) pt + O°Z (4S ) te + bees L6 
¥ viel (tS ) 8°t ¥ Bb *(0OS ) 1°E + L°Zt (1S ) Ze + SiH s6 
¥* L°EL (ES ) Loe + ev «(OS ) 9°% + GZ (tS ) €'©€ ¥ Litt £6 
+ SEL (eS ) £t + Br «(0S ) 9°% ¥ O'F} (@ ) ee + Loh 6 
+ OE (eS ) Lot + GE (1S ) 27% + O'EF (eS ) Se + b'Ht 68 
¥ Zp (9S ) €'€ + O'S! (tS ) bie ¥ ver (oS ) be ¥ Birt 48 
+ O'vt (95 ) b°E + OFF «(¥S ) St ¥ Ges (SS ) b'e + Lib SB 
+ Lh (95 ) FE FES «(pS ) po + LES (9S ) e°G& + $°Sh es 
+ Sy (45) bE + BH “(SS _) E'S + 9'EL (9S ) 9°E€ + F°Sh 18 
+ bps (tS ) €'e +F St (lS } v @ + S'EF (eS ) Qe + O'SE 6L ' 
+ 6’ bs (8S ) 4’e + EGE (4S) €°S + BEL (09 ) b°E + OSE LL 
+ pop (09 ) L'& + BYE »(6S ) GZ + bres (09 ) 6% + OSs SL : 
F ove (09 ) 8’& *¥ E'S} (6S ) e°% + Bet (19) O'& F Li¥t EL 
+ Lobe (49) Ob + OSE «(65 ) €°S + LE (49 ) be + b'SE bL 
+ Spt (79 ) Le + Girt «(6S ) 4°% + EEL (19 ) OTE + &°SE 69 
if 7100765760 “{va7exjoa———— F7hvG 76476 EET | 
L Gc" one) LSAL 


{(U) NOILVIARG GUVaNVLS GNV NvawW) 
(5) SiIN3W3SYNSVSW NIVD LHOISM AGOS 3 TVW 


(penul2uos) g ayqey 


viv’. av ON = --- 


; dNCUD WOYLNOD #¥’. 3 1 ATANVOISINDIS = + 
i a(tp ) GE + 1°08 (SL) e'e + Ste (SL ive é (St ) GE + £4 ZE (St) 4'e + 
a(tp ) OTE + ¥'GZ (G42) te + OE (GL 5 ‘tL + £°2e (SL) Ge + 4°2e (SL )be + 
«(6p ) b°E + B°8Z (98 ) 6S tHE (s8 ) ce FO LE (se) Z'e€ + bbe (s8 )oO'e F 
, «(6p ) OTE F £°8% (G8) Lt ¥ v'0e (s8 } O°'€ + 6°OE (s8 ) o'e + S'OE ($8) 6°% + 
5 a(6y ) 8°S + E°82 (s@ ) 9°% + E°0E (S8 ) O'E + ZOE (S68) O'& + O'0E (s8 ) 4t + 
3 «(Gp ) 9°S F L°L2 (S8 ) ze + 6°8Z (S8 ) L°% ¥ 4°6% (s8 ) 4°% + 2°6% (s@ ) 4°t * 
j (6p ) O'S + O'LZ (G8 ) £°% ¥ S'8Z (S8)4L4°% + 9°82 (s8 ) 9°% + 2°82 (s8 ) rz + 
s x(6y ) O'S + 479% (68) Z7°S + 9°LZ (se )S't + 2°42 (s@ ) €°2 + E°42 (s8 ) zt + 

«(6p }) Lok * E°SZ ($8) 6+ + 1°22 (98 ) tt + 6°9% (se ) 2% + 4°9% (s@ ) et + 
«(6% ) GS’ + 6° PZ (S8 ) 6't + 9°92 (ss ) zt + 2°9% (se )} O'% + E°92 (S8 ) tt F 
5 «(6p ) 8k + 9°SZ (se ) BE + S°92 (s8 ) az + v°9% (s8 ) b's + O°'9% (G@ )4°% 
3 a(ES ) L°k + G7 be (ss ) 8b + O'9% (se) 6s + 6°SZ% (s@ ) 4°% + L2°SZ (se) oe + 
= (es ) Bt ¥F 1°SZ (s8 ) 4°} ¥ S°SZ (s@_) 6b + G'S (s8 ) BL F 4°SZ (s@ ) Lb + 
(85 ) Gb + G*b2 (S8 ) 9b + E'Sz (G8) 9° + 4°S2% ($8 ) 2°b + OFZ (s8) Gk 
x (09 ) S*t ¥ O'v% (SO) vk + O° pz (S8 ) S't + G'P% (G@ ) 9°41 + Bb Pe (S8 ) 97 F 
: (09 ) bk + SEZ (s@ ) bok ¥ bee (G8) S'E + Ove (s@ ) Git + B°e% (s8 ) eb + 
; (19 > St + O'E2 (s8 ) eb F Let (s8 ) vt + pez (s@ ) Ek ¥ FES (s8@ ) ob + 
: (19 ) vit ¥ Gi2z (s@ ) Ok ¥ B82 (G8) ab + L°%% (S8 ) vk + b°2Z (GQ) ee) + 
(EL DETk * Ee (S8 ) bk + O'7% (S8 ) tk + O'7%% (s@ ) e+ ¥* BES (S8 ) bk + 
«(v8 ) Zt ¥ 9°0% (se) 6'O ¥* ke (S8 ) EL * SEE (G8 ) vik + Zhe (s@ ) 24 + 
: (se) tb ¥ Z°0% (G48) OF ¥ L°02 (S@ ) bk + 8°02 (G8) e°b ¥ G'0% (se) Oo F 
(SB ) bh + 4°6E (s8 ) 6'°O + S’6I (S8 ) Ok ¥* 9°6I (s@ ) Zt + P'6h (sg) 6°O + 
: (se) @'+ + S's} (s8 ) Ok ¥ 8°8 (S8 ) 47! ¥ 9°81 (s8 ) Zk + S'S (68) Za) + 
: —— Saeco ae Wwayey/6a FayesyB 7107676 
OO1/SLt se £ Ss‘ fours) 

[(4) NOILVIA3Q GavVaNVLS GNV NV3nWj 
(5) S1HDT3M AGO 3 1vWw34 
aSNOW }4E998 SHL NI (xO) SNIZVIYL-S‘E*}-OULINIYL-S‘ Ee‘ t -O8GAHVX3P 
AO AGNIS ALIDINSDONIOUNVO/ALIDIXOL DINOYHD HLNOW YNOS ALNAML 


Zeige. 


PF 


ca oh 2 5 Oe ae” ee oe ae ee 


Oe ta g¥k'a na 65046 ee 2 ae ee 


“th 


Veuve. Bae 


a 


*# (OE 
«(0€ 
«(OE 
«(OF 
«(bE 
#(bE 
a (be 
«(Be 
a(t 
«(le 
a(by 
(hy 


Wales Wide oR OLE OPA MARR ENR TRA TE RRR ee 


a(tey 


Beri. th 


*(bv 
a(ty 
«(by 
«(be 
«(by 


a(b 


va] 
“i 
% 


viv 
PP 
o°P 
O"p 


top 


a a er a i a a a 
fre] 
< 


BE 


— 


6°¢e 


) ve 


+4 


+h +1 4) +f Ob +t 


+I 


001 /SLI 


L°9€ 
L°St 
@° Se 
L’ ve 
E" pe 
6°€e 
9° vE 
L°ve 
ove 
6°€E 
9°EE 
O°Eee 
8°7E 
L°Ge 
pce 
eB be 
Bre 
bbe 
s*Oe 


AVG/by/bu 


+ioo+f +) +f tb otf otf +b +) ott +) 4] 


+ 


dNOUD IOUJINOD WONS LN3YIASIID ATLNVOISINDIS 


viva *% 


aSats LV ON 


(5) SLHSI3M AGOS 31VNSS 


(penuljuos) £ aiqer 


i(4) NOILVIARG GUuvaNviS ONV Nvaw) 


ASNOW 1369998 BHL NI (XG) 3NIZVIUL-S°E*)-OULINIYML-S‘E* 1 -OUCAHVX3H 
dO AGNLS ALIDINSDONIONVO/ALIOIXOL DINOYHD HINOW YNOFA ALNAAL 


a(v9 ) 6b + BED (19) 8S + Or (99 ) pip + O'bY 
(v9 ) Bev + Z'tp (79) S°S + bby ($9 ) b'r * G’Ov 
(v9 ) Liv + ET bP (t9 ) 9°S + E'OY (S9 ) O'v ¥ £L°6E 
(v9 ) 9'p + b'OY (792 ) O'S + Z'°GE (G9) ty + 8°8E 
(vo ) Sib + E°Or (79 ) eS FF 4°6E ($9) t'e ¥ 2°8e 
(v2 ) 9'% + OOP (79) O'S + 9°8E (S9 }) 6E& ¥* EE 
(v2 ) 9'p + L°GE (e9 ) OTS ¥F F'GE (S9 ) ey + 9°8E 
(#2 ) Or + 4°6E (OL ) By + 9°BE (14 1) @'b + B°8E 
(vL ) Gib + Z°6E (EL ) Oy + Z°BE (St ) 6’& + O'8E 
(vlL ) te + 6°8E (€L ) Bp + GLE (SL) 6°E ¥ 9O°LE 
(yh ) tp + v' Be (eL ) 9h + ELE (GL) SE + 6°9E 

a(pl ) O'p + L°LE (vL ) 9'b + G'9E (GL) GE + 4°9€ 
«(vl ) BE + ELE (vL ) S'b + Z°9€ (SL) 9°€ + S°GE 
(vi ) tte + OLE: (pL. ) S'p + SSE (Gz) 9°€ + B°SE 
(pL ) L7e + 9°9E (pL ) Sip + SE (S24) Ss'e€ + ESE 
(vL ) L'e + Z°9E (pL ) bit + BPE (SL) te ¥ B'vE 

x(vL ) O'p + ESE (vl ) BE FF SE (SL) G°E + BEE 
(vL ) S9°E ¥ GbE (yr. ) GE + GEE (SL) pe * LEE 
(pL ) QE + 9°EE (SL) 6'E + ESE (SL) Ze + 6'ZE 

—iv07657eua—————— 71vG76x 760 _— 7k 0764 7b 

Z sh omne) 


4g 
sg 


LS 


. 
Ae re 


= 


= * 


saturn 
at 
Pas 


a 


he 


at 


ww 


at 


. Sat 


Pa 


Aa aa 


yA 


Tas 


CW SU OUR Ae, AD, 


< 


SANS SEAN 


ite 


a 


zor 


fe RNASE 


SISA 


ea FB 


x SFr 


= Se Ney 


SAO ASE 


Seah eS SNE NSA AMSA 


«(S% ) G'p + ZL'EE 
«(9% ) 6'y + L'EE 
*(LZ@ ) Lov + v'vt 
*(Zt ) 9° + O'GE 
«(ZL ) O'e F GPE 
«(8% ) S'b + -'SE 
«(6% ) Liv ¥* ¥'SE 
«(6% ) 9°p + LSE 
«(6% ) O'S ¥ O°9E 
«(6% ) 6p + Z°9€ 
«(6% ) L'b ¥ 6°SE 
«(62 t's + 1°9E 
«(67 "'S ¥* 9°9E 
«(0€ ‘Ss + 6°9E 
«(OE "Gg + O'LE 


* 
~ 
6 
i) 
A a 


* (OE "G + 1°9E 

«(OE ‘Ss + 6'9E 

«(OF ) E'S + Z°9E 

va /b4/6u 
O01 /SLt 


VLVG 37EVTIVAV ON = --- 


a 
> 


dNOAD IOYLNOD WOYA 1N3Y3S31d ATAINVOTAINSIS 


(9h ) S°S F Eby (tS) O'9 ¥ O'bP (Se ) 9°S + G'tP (6¢ 
(9p ) L°S + O'tY (pS ) O'9 + OfbY (9b ) 8S ¥F O'bP (0S 
(6p ) 8S + 8°OP (SS ) 38'S + Lt {9p ) 6S + B' bt (tS 
(4S ) 1°9 + 8°Or (45 ) L4°S + Et (6p ) vo + LEP (€s 
(eS ) 4'S + b Op {96 ) £°S F Lhe (tS ) t'9 + Bt (PS 
(eS ) L°S + Oly (6S ) 9S + Gtr (vS ) 8'9 + OEP (SS 
(eS ) L'S + O'bY (09 ) &'S + 9°EP (2S ) 9°9 ¥ ZED (vs 
(95 ) pS + Oty (49) 9°S + 8°ED (09 ) 8°9 + E'EY (9S 
(96 ) O°9 + E $b (79) 4°9 + O'bE (09 ) 8°9 + L°EP (9S 
(86 ) 8S ¥F Libby “(9 ) 8°S 4% S' bP (08 ) 6°9 ¥ 9°EP (09 
(6S )9°S F ETbD 4(Z9 ) G'S + Zoe (09 ) Zk + 8°24? es:) 
(09 ) b'S + 9'lY «(£9 ) 27°9 + E'bD (09 ) 8'°9 +S ev (19 
(09 ) 9°S + Sty (€9 ) O'9 + O'KP (09 ) O'L + Zep (19 
(96 ) 4°9 + U'lY (8S ) 9°S + BED (SS) 0°9 + b'EeP (8S 
(19 ) 8S + O'bD (€9 ) S'S + O'py (09 ) £°9 + G'EP (€9 
(}2 ) eS F4'bP {eo ) S°S ¥ S'EP (09 ) p'9 + Ltr (£9 
(€9 ) L2°S + bbe a(E9 ) pS + O'DY (09 )}) 2°99 + L’@p (€9 
(€9 ) *°S + vty (€9 ) 6b + 6'ED (09 ) 8°S + L°tp (po 
(€9 ) 2S + O'ly «(p29 ) €°S + PED (19) 6S + O'@p (s9 
———Thva/eu7en  F7vd76a76 FAB 7B 
Ge L S‘t 


[(4) NOILVIA3SG GUVGNVLS GNV NV3W] 
()) SLHDT3M AgO0s 31vw34 
BSNOW 14€998 JHL NI (XGU)3NIZVIYNL-S‘°E'F-OULINIYL-S‘E° b-OUQAHVX3H 
JO AGNLS ALISINSDONIOUVO/ALIOIXOL OSINOWHD HINOW YNOY ALNSML 


(penusquos) £ ayqer 


- - 


tT 6 YH HY HY YH 


eee eee ae ele 
wo 


_ 


o 482 Oo fF oO FF YH ON FT YO F&F F HD DO 
7, f+ yw +r HH YH MH 


- Ee Ve wr eH 


9° 


— 


433M 
LS3L 


we 


~ i ete Fe ve ae De EE a a 


SIA Wt 


5 
hs 


wet 


= 


ag 


= 


ECS NF", 


a 


® 


7 


CSA MSA 


in® 


PROS EOE 


+ 
wr. 


fo] 


eats Ba, sO” Pe RAEE, BE TER KG PERE 1 BERS 
Fo 
= 
YLVQ SI8VTIVAV ON = --- 
dNOSD JOXLNGD WOYS LNBX3AdIG ATLNVOISINDIS = « 
) 67s FO'bE (SL) 6% + O'S (GL) O'& + BEL (SL ) ee F vet (SL) 4°t + Z'Eb 6z 
)}a% + v'Ot (84) 8°t + ZZ (SL) 2°o + F'Eh (SL) 6% + BZ (SL) L°t ¥* €'Zt Lz 
)99% + 8°6 (S@ ) St + GEE (sg ) 4° + OZ (s8 ) 92 + BbE (S@ ) 24°% + Ott Sz 
)viz *F9'6 (s8 ) £°% + 6°Ot (s@)S°t FEF (98) Gt Fb (s@) Gt Fete £Z 
)ret F276 (S8 ) 2°t + 8°Ot (se ) 9°% + 9°0} (s8 ) ez + 9°01 (s8 ) y'2 + 8°OL te 
}o"u *9°8 (S8 ) 8b + 6°6 (se) 2% +¥9°6 (se) bz + 8's (s8 ) et F 24°6 64 
} oz + O'8 (s@ ) 6°) + 0'6 (sa) ee + 6'8 <S@ ) O72 + 8°B (s8 )3$°% + 6°8 Lt 
,OF FO" (se ) ek + 4°8 (s@)O0°'2 + i°8 (s8 ) 8k + 0°8 (68 ) 8°) + 9'8 G} 
)e-r + 6°9 (se ) ob ¥ G2 (s@ ) 27+ + EL (98) 97h + EZ (98) 07% + ¥'L et 
»)'t FES (s8 ) vk FOL (se) ot FEEL (se) St ¥ 6°9 (Ss?) 9% + O'% rat 
z+ *FE'9 (s@ ) pk FOL (se ) 27k ¥8°9 (s@8 ) St +*9°9 (s@ ) 4k + 89 th 
)ot *G°S (S8 ) 6°: + 9 (98) S'k + 2'9 (s8 ) pl + e'9 (S8 ) 9° + 'S OL 
det E'S (s8 ) el} + 0°'9 (se) vk + 6°S (cg) ab F 2's (se ) et + 8°S 6 
) Oo. + o's (s@ ) bh Fars (se ) bk ¥ S'S (se) zh + E'S (98) Zk F9°S 8 
) O'R + 6b (se) b's + 4°S (98) O°] + 6'>b (s8 ) bb + 0'S ($8) $7 + 0°S £ 
Dek Fey (s8 ) 8°O + G'pb ($8) 4° + BY (S88) 2+ + S'P (s8.) O'R ¥9'P =) 
) oO; + BE (G8) O'F + Z'b (seg) Ok + @'E aCaz) BO F Ze (s8 ) 6°O Fe Ss si 
)oL Fre (S89) 9°O + E'E (se) e8'O + 1°'E (Sh ) 8°O + O'E (s8 )8°O + 4°E v % 
) sO FES (s8 ) B8°O ¥ 5°% (s8 ) 80 + ¥'Z (S88) 2°0 + SZ (68) 9°70 +G°Z € a 
)sO +") (68) 4°O ¥Fa't (sa) 8°O + 6't (s8 ) 8'O + 6't (s8) 4°0 + 6'4 z 
> L°O F4't (SG) O°! + tt (se) 8°O + 2% (se) 9°O + t7t ($8) 2°O + 1%4 b be 
———7Kv0 65/6 7h va 76476 AVG/64/ou —s 7076476 AVG/b%/bu PERM oa 
001 /SLb se L sh oho) S31 “et 


9 


{(4) NOIAVIA3O GavaNVLS ONV NVaNW] 
(6) SINaW3aNSV3W NIVD LHOISM AGOS 31VvWAaS 
3SNOW 1436998 BHL NI (XGH)ANIZVINL-S‘E‘}-OULINIYL-S'S*}-OdQAHVX3H 
4O AGNLS ALIOIN3DONIDUVO/ALIOIXOL DINOZHO HLINOW UNO ALNAML 


es 
AAS 


g FLqeL 


AX 


BS 


“3 


VLiVG 3}avTIVAV ON = --- 


" 
* 


dnods WOYLNOD WOAA ANZY3IAIO ATLNVOISINSIS 


«(O& ) B'b + BL} (e€9 ) 9°h + 842% «(P9 ) pie + OES (19 ) E'S + L% (S929) Oy + 9°42 Lg 

«(OE ) Lv + 8'9L (€9 > Sp ¥ 8°02 (v9 ) Ev + 9°22 (79 ) Ge + Bz (S9 >} SE F4Ehe s9 

«(Of ) vir + E91 (69 ) vv + 0°02 (v9 ) ty + 942% (79) O'S ++ OFS (S9 ) S'& + 60% £9 ; 

«(OF ) b'b + 2°SH ("9 ) e'p F EGE (v9 ) bib F £°0% (79 ) vip + 6'6I (s9 ) 8°E + v6 49 : 

«(4€ ) 6 + v'St (v9 ) ty + 26 (v9 ) O'v + 9°02 (79 ) ab + BE (s9 ) 9° + ©'6L 6S 

«(36 ) 9'E + O'SS (yy ) 8'& + O'6E (v9 } bh + £°02 (t9 ) vip + €°6E (s9 ) S°e + 6°8t LS 

«(48 ) O'p F L°Sh (v9 ) 6°& + O'G (p9 ) $*h ¥ 4°07 (eo ) pb + “2°6h {69 ) ee + Z°6t GS ! 

«(8E ) Sit + Z°St {OL ) B°E + 2&5 (kL ) bv ¥ 4°0% (OL ) bib + ©°6t (42) Be + O'6E es 

(kv ) Sie + 2S (pe. ) GE + 9°8E {vl } O'” ¥* 9°6h (eL ) @'b + 68h (SL) 9°& ¥* 99'S} 1G 

a(be ) Ov + 6h (yl ) ve ¥F 4°S8b (pL ) se + o'EE (€L ) ty + EB (S24) S°E ¥* 4°S 6b 

«(bv ) tb’ ¥ ob (SL) 9°E ¥ E'Lt (re ) Le ¥ £°8h (€. ) BE + BLt (SL) be + Get Ly ‘ 

«(by ) BE + 6°E4 (G2) 9's * B91 (vL ) G'E ¥F4°8h (pL ) O'o FZ Lt (SL) 4°& ¥F LO Sp 

a(bb } Bc + BEI (s2 ) b'e + 9°91 «(pl ) pe + SL (pL ) BE + 69s (SL) Ze + b'Ob Ep 

<(}v ) O'p + SEL (SL) ¢°€ + O'9} (veh ) DE FF wet (ve ) BE * Z°OF (SL) Z°& + vob iy 

«(tp ) G'S + EEL (GL) £4°& + 6S: (ve ) En + EOF (pL ) GE + 8°SE (SL) b'e& + 6'SI 6e 

«(tp ve + BZ {Si ) 9°C + v'SE {vL ) f° + G'9Oh (pL ) S°& + 9°SI (SL) 67% + vst Le 

«(ie ) Te + BZ (SL ) ve F 6b (pe ) 9°& ¥F ZL°St (pe ) vie + 6H {sl ) te + bbs se 

athe ) E°B FES (SL) 4°e + ZH (pL ) 4° + Gt (ve ) CG + E'HF (SZ) O'E ¥ E'bF ce 

«(ky ) 6S F BEE 4GL) 6S + PEL (ve ) +°6 ¥ O'F! (SL) &'e + OW (SL) 6% + Get te 

AVG /6 4 /Bu ———"“7hyd 7/6476 7va7676a 70767677 SEE ; 
001/S2t if L Ss" o'O S31 ? 


{{u) NGILVIA3O GYVGNVLS GNY NV3aK) 
(6) SINAWAYUNSV3W NIVD LHDI2M AGOS 37VW33 
ASNON -36599 BHi NI (XGU)ANIZVIUL-S‘°E'}-OULINIYL-S°E ‘+ -OUGAHVX3H 
dO AGNLS »LTIDINSSONIOYNVO/ALIOEXOL DINGYHD HLNOW YNOd ALNSAL p 


va (penu;quos) g afqey 


52 


I As raat Tet Ss wera ART in otro ahh sell alin 8 Eo Paw anil 


Mag Mit Mae ewe Toe TE EL, 


HE SoBe Sool aS a A a AA 


Viv9 JIAVIIVAY ON = --- 


dNOWD WYAINOD WOYd LNAY. 441G AQLNVOIAINODIS 


i 
* 


«(S% ) 9° + BP (9vy ) E'S F Lhe (tS ) 8G + 612 (Sp ) eS + 9°%% (6p ) Liv + 272% yO 
«(9% ) Gp + 6b (9v ) S'S F OLS (pS ) 8S + 642 (9p ) L°S + 2°2% (OS ) Liv + 4°2% £0 
«(L@ ) €'b + O'S (6b ) S'S + 3°42 (SS) S°S + S°2 (8p ) 8S + v2 GS } 9b * E°2z +Ch 
«(LO ) tv + SO (1S ) BS + GHZ (48 )S°S ¥* 9°% (6p ) $°9 + L°E% (eS ) 9°S 4°22 66 
«(LO ) bob F L°Sh (eS ) ES F OFZ (8S ) eS + O-7% (tS ) 9°S F 6% (eS ) v'S FON L6 
«(8% ) O'b + Z°OH (ES ) ES + 9°42 (SS ) €°S + B°2% (vS ) &°S9 ¥ L'Ez (SS ) pL ¥ EZ sé 
«(6% ) Sp + GOL {pS ) oS + L°42 (09 ) 6'v + 6°E% (48 ) O°9 ¥ B°E% (vS ) Eb + 9°% £6 
«(6% ) b’v + B°9F (956 ) E79 + 9°42 (49) oS + 4° He (09 ) 2°79 + O'v% (pS ) tip ¥ Z'E% +6 
«(6% ) G’b *F FL (96 ) 8°S + B42 (79) 39'S ¥ H' be (09 ) 2°99 + bbe (9S ) 6'b + L°% 68 
«(62 ) pip + E°L} (8S ) 9°S + E°%e (@9 ) €'S + B°v% (09 ) £€°9 + E' be (09 ) G'S ¥* 2% L£8 
«(6% ) €°>b * O'Lt (65 ) E'S F B°tZ “(29 ) O'S F S'PZ (08 } S'9 + EZ (69) 4'S FF BES G8 
«(6% ) B'y + TLE (09 ) 4°S + Z°2e «(69 ) B'S + 9° Ke (09 ) 2°99 + 7% (19 ) E'S F F'2% es 
«(6% ) Bib + Lid (09 ) e&°S + 4°%e (€9 ) L£°S + Eve (09 ) £°9 + BES ($9) Ov + E22 $8 
«(O08 ) L'h ¥* O'8} (9S ) 8°S + O'% (96) 2S F Ete (SS ) E'S + O' KZ (8S ) E'p + Gee 6s. 
«(OE ) Gib + O'S8t (39) S'S ¥ Z°2z (€9 ) 4S + €°9% (09 ) O'S + Z' bz (€9 ) 9'b + E°&% L 
«(OF ) Sib + GLI (19) 4'S + LbZ (€9 )4°S + B°Ee (09 ) 8'S + vee (€9 ) EE + 22 SL 
*(OE ) Gib + 4°Lt (€9 ) eS + 9°42 *«(€9 ) 6b ¥ EZ (09 »9°S ¥ b'EZ (€9 ) Ze F's EL 
«(OE ) L*v + GLI (€9 ) tS + O°2% (€9 ) pie + 2 ¥e% (09 ) eS + E°E% {p92 ) tb + Gt tL 
«(OE ) S't + ZL (€9 ) Gy + GZ «(v9 ) Gib + B E% (i9 ) P'S + Le (S9 ) O'p + S'H% 69 
—va76475a 77676 7a 776 S77 7k 7B EE) 
001 /SLI se L st ore) SS3L 


*(u) NOTAVIAAG GUvONVLS ONV NVvaNW)} 
(6) .V3W3UNSVAW NI¥YS iHOSIaM AGO 3 1vw34 
3SNCW 14&099 3HL NI (XG8)3NIZVIML-S‘E‘b-OULINIYL-S‘E‘ b-OUGAHYX3i4 
3S AGNLS ALIDINADONIONVO/ALIOIXOL OINOYHD HLNOW ANG ALNSAL 


(penurzuos) g atqeL 


‘ 
@ 
ee) 
2 
=] 
@ 
@ 
S 
S 


ists ret 


VLiVO AIGVIIVAY ON = --- 


fea 
i ANCUO OYLNOD WOYA LNBBSdaIG AVINVOISINDIS = + 
(es ) $70 + Op «(v8 )S°O + oP ef{p2 ) Po + vp (€8 ) pO + O'b (v8 ) G'O +# 9’ 
f *(vS ) 8°O + v'Py «(v8 ) S°O + 9'b «(08 ) vO + OY a(€8 ) G°O + 9'F (p8 ) S'°O ¥ Bre 
(pS ) pO + by “(G8 ) p'O FL'tb (68) €°O +¥ G'pP +(€S ) S'O + B'P (v8 ) v'O + Sib 
a(¥S }) €°O + Lip (s8 ) vO + BP «(G8 ) €'O +L’? (v8 ) S'O + 6'P (v8 ) p'O = 6'P 
“(SS ) pO FE'P {G8 ) v'O + 9'P (s8 ) €°O ¥ 9'~P (s8 ) S'O + B'p (v8 ) p'O F Lib 
f «(SG ) 9°Q F vy (s8 ) S°O + LP (S8 ) v'O + L'P (se) S'O + 8'r (p8 ) pO ¥ Lip 
f (SG )9'°O ¥ Lib (sg) S'O + ar (sg) 7°O + L'y¢ (s8 )S'O + BP (pa ) pO + BD 
«(PS ) Gb + G'S (s8 ) S'O + 8'b «(G8 ) 2'O + bP {$8} G'O + 9'pP (v8 ) G'O ¥ 8'Y 
; {GS ) 9'0 ¥ 9'p (s8 ) v'O + b'P (98) €'°O + b'P (s8 ) S°O + &S’pb (v8 } pO + G'P 
fi «(69 ) O'% F Z'S (S8 ) pO + L'% (68) v'O + 9'b (s8) 70 FaL'P (S8 ) p'O + 6'P 
| (p9 Dk FETS +(S8.) 9'O ¥FG'P (68) €°O ¥¥'p 4(98 ) S'O 4 9'r (s8)S'°O ¥45 
x(49 ) bok oF O'S a(S@ ) 90 ¥ ZL'Y 4(S8 ) p'O + 9'r (68) S'°O ¥ S'P (68) 9'O + 6'Y 
3 «(49 ) bh FF LS (s8 ) 8'O + 9'P (se) vp'O + 9'D 4(S8 ) p'O + Od (G8) vO ¥* LY 
hi «(29 ) 7b + B'S *(S8 ) 9'O F Lb a(S8 ) €°O F 9O'D «($8 ) €°0 ¥* Sy ($8 ) 4°O0 * 6b 
: (hh ) bok ¥ E79 «($8 ) 9°O + L'b *(S8 ) pO + 8'y 4(58 ) S°O + OP ($8) 9°0 + 4°S 
E *(}8 , 6°O + €'S (ss ) 9'O + 9'P «(G8 ) 2°O + Pb «(G8 ) 7°O + €'b ($8) S°O + Lb 
4 «(S23 ) vO + S'pb (S88 ) 8'O + 8'P «(S8 ) b'O + G'pP «(SB ) vO + Gib (S83 ) 9°0 + a'pP 
es (S8 ) £°O + Bb «(G8 ) 9°O + P'P «(S68 ) L°0 ¥ L'b (G8) S°O + G‘P (s8) 470 +0°S 
ey *(S8.) SO + p'y «(S8 ) 9°O + S*¢ «(68 ) GO + S'p «(S58 ) b'O + 9° (68 ) 6°O + €°S 
E {s8 ) pO + ty (sg) $70 + O'v (se) 9°0 + Zp (s8) vO F t'P (s8.) GO + 2b 
A afgH } S'O + 9'p (g8 ) S°O + ¥'P (s8 ) 9°O + Er (SQ) PO + Or (s8) S°O + @'y 
—~" 37976 ——7Ava7ba7Bu 7X 7BR7B VOTES BW 5 ae 
OO /SLt SE L S"t o'O 


[(4) NOILVIAZG GQUVGNVLS GNV NYan} 
(Aep/6) SinNSW3YUNSV3W NOILdGWNSNOD GOO2 310 
3SNOW 436099 BHL NI (XG) BNIZVIYL-S‘E'L-OULINISI-S°E°t-O8GAHVX3H 
4O AGNLS ALIOINSDSONIDYVO/ALIOLXOL OINOUHD HiNOW UNOS ALNSML 


6 F1geL 


n 


n Oo +F 2 © - DO DM DO 


- 


54 


— fore ms. 


rr 


a 
h 
oy 
, 
4 
p VLVGd 2TAVIIVAV ON = --- 
: dNOYUD TONLNGD WOd LN3Y3S4IG AVINVOISINDIS 
; (9% ) 8°O + BP {48 ) 9°0 ¥0°S (@9 ) 60 + 2's (6S ) £°0 
RK (9% ) bik FOS (48 ) p'O FO'S «(79 ) 4°50 ¥ €°S «(6S ) €°1 
: (4%) BO ¥ 2S (85) SO ¥ E'S (79) BO + O'S (6S ) 9°0 
; (42) 9°O ¥4°S (85 ) pO *4°S 4(@9 ) S°O + €°S «(6S ) 7h 
; (4%) 4°0 + 0°'S (ss ) S°O ¥ a's a(@9 ) S°O + €°S «(6S ) 9°0 
F (40) 9°0 + 0°S (6g ) €°0 40'S (79) vO * Z's {09 ) O'F 
‘ «(BE ) 27h * E'S «(69 ) > O + 8'P «(ZL ) vO + BY a(¥L ) 670 
«(SE ) L°O + 6'P s(OL ) pO ¥ B'P s(ZL ) S°O + 6b «(ti ) S'O 
: (86 ) GS'O + Oy «(OL ) €°O + 0°S (ZL) GO FETS «(+2 } 9°0 
(ge ) p'O + 9O'F «(OL ) 9°0 + 0°S a(@L )S°O +0°S x(Z@L ) 8'O 
4(8E ) vO + BP a(}L } vy'O + 0°S «(ZL ) €°O * SY «{Z@L ) 970 
(86 ) S°O + Ly «(}L ) pO + O'S (22) vO + LP «(Zi ) 3°0 
: (f@— ) SO + OP «(hL ) vO + 6'y (tL ) €°O * 94 (ZL ) S'O 
(96) S'O ¥ BP (tL) Oo + BP (ti ) tO + 6'P *(ZL ) 9°0 
4 «(86 ) 8°O + O0°S s(ZL) 9°0 + 8°S (ti) 6°0 + 07'S (tL ) 5°70 
; (SE) GO + ip «(ZL ) €'O0 ¥ GY (ZL ) pO ¥* 9% (tz ) vO 
: (66 ) 4°0 + 6 P (tL ) vO F BP (tL) v'O + Le (ez ) £0 
(zp ) 4°0 ¥* Lie (22) 9°O + 4°S (ez) SO + O'S (EL ) vO 
(ty ) 9°O * S'¢r (tL) vO FLY (e€2 ) vO + BP (ez ) s'0 
(tp ) 8'O + 9O'F (eL ) pO ¥ Br (eh ) L°0 FF Ly (ez ) vo 
———“fv07ax/6n———s  F7hvG76476u Fh 76 7 
; O01 /SLt Se L St 
[(4) NOLLVIASG GUVONVLS GNV NVv3W) 


+1 +1 +0 +1 


+t 


(Aep/6) SiN3W3ZYUNSV3W NOILdWNSNOD JOO 3 TVW 


coe” Bey Pesan AG hart 
eS os ns eh TET. at 


kee 


SR] 


ee. LAR 


(29 }9'O + 6 P 
(79 ) vO ¥ GP 
(9 ) pO + 6'P 
(79) vO +¥ BP 
(69) G°O + O'S 
(e€9 ) 9°O + 4°S 
(€L ) GO + Gir 
(€4 ) €°0 + 9'P 
(€L ) vO * Lip 
(vi } p'O + OP 
(pL ) pO + O'R 
(ve ) 
(pL ) 
(vz ) 
(ve ) 
(ve } 
(vk ) 
(69 ) 
(ve ) 
(ve ) 
——7¥0 75975 


BSNOW 446998 BHL NI (XGN)ASNIZVINL-S‘O'}-GULINTYL-S°E*$ -OUGAHYX3H 


3O AGNLS ALIOINSDONIONVO/ALIDIXOL DINOWHD HLINOW UNOS ALNIAL 


(panuljuoc) & e{qeL 


“eS 


ate, t 


= 


wa 
ws 


.* 


™ 


Rater vt Fr Lae 


* 


ei 


MaMa? a * few te 


a" 


~ 


a 


» 


Mee 


= 
a 
a 
| 
a 
@ 
@ 
3 
@ 
2 
9 
a 


wie se 


Vivd S3TEVIIVAY ON = --~ 
dNOYD TONLNOD WONS IN3Y34SIG ATLNVOISINDIS = « 
‘ 
(t ) GO ¥ E'r «(LE ) S'O ¥*G'Y (ty ) vO + oP a(@y ) 90 + L'P (9p ) €'O0 + E'P pos 
y (Zz ) v°'O + Erb (se ) S°O + &'p (ty ) yO ¥ S'y (te ) SO * PP (6> }) vO 4+ ¥'P £0} 
(7) 9'O + 6d (66) S°9 + BP a(vp ) 9°0 FETS (9p ) pO + 69 (6y ) b'O ¥ BP bO4 
q «(ZZ ) 9°O + BP (Ov ) G'O ¥L'D «(Sb ) v'O + 6b (Lp) %O + Ld (6p ) pO 4 L'b 66 
‘ (% ) S°O + 6’>P (Sp ) v'O + Lib «(6b ) 9°O F4°S (8p ) CO + itp (iS ) €°O * Lie 46 
q (£% ) G'O +FL'b (Sp ) p'O + SP «(ZS ) L°0 *4°S (OS ) €°O0 + B'p (iS) GO FL sé 
3 (ee ) 2°0 FF L'P (ip ) v'O ¥ 9'% «(ES ) pO + 6b «(OS ) €°O + 6'P (@G ) GO + GP £6 

: (ez ) bh * BP (6p ) S'O + Lit (0S ) p'O + 6b (OS ) p'O + BP (76 7 GO + 9'H , +6 
\. «(SZ ) 870 + 0'S (ZS ) vO ¥* G'P +(vS ) £°O + Bip «(1G ) €°O * BF (eS ) p'O + GP 68 
: «(GS ) L°0 + BP «(2G ) v'O 49°F «(95 ) pO + 9'D «(2S ) GO + L't (eS ) SO + ty £8 : 
(S%@ ) £0 + Br (ES ) £°O ¥ BP 4(9S5 ) v'O + 6'P a(S ) vO + GF (SS ) p'O * L'P se F 
# (S% 5 6°O + OF (pS ) pO Fay (95 ) pO + Lib (pS ) vp'O ¥ 9O'P (9S ) B°O + 9'P es ; 
(St) S°O FOP (vS ) €°0 + BP (48 ) vO + 8b (SS) pO + Lib (85 ) €°O FuL'P +8 ‘ 
: «(G% ) £'O * L’P «(PS ) pO + O'P ~(4S ) €'O ¥ Lib «(95 ) vO + 9'D (8S ) BO + PP 6L : 
4 (St )9°O ¥ bP (pS ) €°0 + S'P (85 ) vO + O'P (4S) €°0 + S'P (09 ) 2'O + PP LL 
i (9%) 8'O + EP (pS ) vO FUP 2(09 ) pO + O'F% *(65 ) G'O * 9'P (09 ) 2°O + E'b eZ ‘ 
(9% ) 8°O + OP (vS ) b'O + Lv (149) 8'O +3 (65 ) 39'O + 8p ($9) EO *Fa'P eZ 

a (9% ) 4°O + BP (rs ) p'O *F O'S (19) £°0 + 6'¥ (65 ) S'O + Bp (19 ) vO FLy tL 

i «(9% ) bk + G'S (6G) S'O + 4°S «(G9 ) L°O ¥ Z°S «(65 ) L°O F E'S (19) €°O0 + 8'b 69 

z (9% 9 LO + 9'P (48.5 9°O ¥ OP (79) 8'O ¥ By «(65 ) 9°O + G'P ($9) €°O + 8'F A=) 

non Ta 765375 FEF 7B F775 ~~ AVG/64/bu 433M 

001 /SLt ce L git rohre) LS3L 


[(YU) NOILVIASG GUVONVLS ONV NV3HW) 
(Aep/5) SINAW3YNSV3N NOILdWNSNOD QO04 37VW 
3SNOW 136998 BHL NI (XOYN)ANIZVIYL-S‘°E’+-ONLINIYI-S‘°E° Ft -ONGAHYA3H i 
3O AQNLS ALIDINSDONIONVO/ALIOIXGL OINOSHS HLNOW YNOS ALNAML 


(ponurzuo0s) G o1qeL 


A ESO AE SL EE OP IS. 


a. Ce eis WIT Yr AT 8 a . - 
asain 1d ENC NCD PM LE ERE ORM Ra Boe a aD. Se Po aE TRE BRO A he eB ee TE 


reg’ oe 


El 


‘ — Z Pathan NS MOLT TE Dat Cee ed ~ 

: : 

! f 

tJ 

t 

f viva 31aVTIVAY ON = --- : 

A dNOYD IOYLNOD WOUS LN3YSSI4TQ ATLNVOISINDIS = « 

: 

: (6p ) S°O + ve (OB ) L°O + L'E (se) 60 + S'e (s8 ) pO * G'E (s8 ) vO + 9°E Gz 

. «(6p ) €°O + ve +(S8 ) €°O + E'€ (s@ ) €'O ¥ L'E «(S8 ) pO + S'E (S8)S°O + 8'e €% 

: «(6b ) p'O + 9° «(G68 ) 770 + G'E «(58 ) €°O + 9'e *(S8) €°O + S'‘E (se) S'O + 6'E 4% 

; «(6b ) p'O + BE *(G8 ) Z°O ¥9°E x(S8_) 7'O ¥8°E 4(S8 ) €°O + 9'E (se ) €°O0 ¥ 6°E 61 

: (6p ) €°O + G'E (58 ) p'O + 99°F (se ) €°O ¥S°E (s3 ) €°0 + G'E (se) vO ¥9'€ Lt : 

«(6p ) p'O + Z'E 0t{G@) b'O + be (sg) £'O *9°e (s@ ) €°O + ve (58 ) p'O + G'E Sh e 

; «(6% ) G'O +¥6°E (s8) 2°O ¥S'Ee (58) e°0 + 9°€ (G68) €°O + GE (Sg ) €'O + 9'E Et a] 

(6y ) G°O FEE «(G8 ) tO + G'E «(G8 ) €°O + 9° “(68 ) €'O * v's (se) S'O + 6'E ct ° 

4 «(6v ) bth FF btP «(S8 ) 2°O ¥ be (s@ ) vO + GE (s@)S'O + 9°E (se) S'O FZL°E€ bt y 

y (es ) S°O * 6'E +*(S8_) G'°O + G'E (s8) 90 + BE (S8.) SO F LE (s@)9u + 6°E OF 74 

i (eG ) O'R Fey «(S68 ) €°O + Ze «(S68 ) €°0 ¥ 9°" s(S8 ) S'O + BE (se) e'O Ft'Y : 6 A 

; (09 ) 470 * Eb «(68 ) €'O ¥ 9°E s(98 ) p'O FLE «(SB ) pO + ZL'E (s8 ) 8°O ¥ @y 8 a 

M (SS ) bth + py «(68 ) S'O ¥ B'E (68) 9°O ¥* BE «(58 .)S°O ¥ LE (se )60 + GS'b L 7 

«(09 ) L°O + Z'b *(08 ) G’'O * 6'E «($8 ) 8'O + O'P »(S8 ) 6'O + 6°E (se) 6O + 9'P 9 i 

; «(09 ) eh F4'S «($8 ) 8°O + O'p «(G8 ) GO + OF «(68 ) 9°O + E'p (se } 6°O + 9'Y S ; 

4 (79 ) vl + 6's «(G8 ) bok + Ob «(G8 ) L°0 + €'4 «($8 ) 8'O + GP (SB) 2b + E'S v ‘1 

: «(08 ) 6'O + YP *(S8 ) L°O + Zp 4(S8 ) 6'O + Z'P (68) 9°O Fh oY (G8) 8°O + 0°S € 

4 «(58 ) 9°O + O'p «(S8 ) 8°O + Zp «(G8 ) 8°O + Z'P (98) 9°O + ZF (ce) 4'O + BP z : 

: «(68 ) S°O + Ze «(S58 ) 8'O FI'b «(G8 ) 8'O + 4° 4(S8 ) BO ¥ ZF (s@ ) 9'O + GP ‘ > 
(s8 ) $°h + 9's (s@ ) vt + 4°S (G8 ) pl + 6b (s8 ) Oo} + 3°S (s8 ) 6°O + €'S t- p 

{s8) 6'O + 3's «(S98 _) O' + BP (o8 } OCF + 6°S (se) Ol + 6's ($8) 4°0 + Ss t- 5 

B, AVG / 64/60 ——Tva76i 760 7vo76ba7ba F776 F776 “—~“aa" 

001/SLt SE Z St rome) LS3L 2 

° . [(U) NOILVIA3Q GUVONVLS UNV NV3W] a 

| {Aep/65) SINSW3YNSVAW NOYIdWNSNOD GOO4 S1VW34 ] 

3SNOW 136999 3HL NI (XG¥N)3NIZVIN1-S‘E*}-O8LINIYL-S*E ‘1 -OUQAHVX3H : 


30 AONLS ALIDINASONIONVO/ALIOLIXOL DINOWHD HLNOW BNOd ALNSAL 


OL PLqeL 


@ © @ a @ ci 


ltt Be tN Mh ee 
& 


: Vivd 31SV1IVAY ON = --- 
, dNOXD TOYLNOD WONS INAYSSAIG ATINVOISINOIS = « 
: 
j «(OE ) S°O + I'P (€9 ) 70 + 9'E «(p92 ) ZO + B'E *(Z9 ) CO + BE (S89) €°O + L'E s9 
(06 ) S°O FF 4'P «(€9 ) Z7'°O + 6'E (v9 ) 7°O FE’ (79 ) 2°O + O'Y (S9 ) ZO +i'y ) 
i «(OE ) vO + O'F (v9 ) £70 + B'E +(p9 ) €°O + BE (79 ) €°O + 6'E (S9 ) e€'O + BE 19 
! (18 ) vO + OY (v9 ) pO + O'r «(V9 ) b'O F SP (@9 ) ©€'0 + O'P (S9 ) y'O + 6'E 6S 
«(FQ ) vO FEY (v9 ) ZO ¥ ae «(v9 ) £°0 + O'P a(Z@9 ) B'O + 6'E ($9) p'O + Z'E LS 
x x(4€ ) 9°O ¥ 6'E «(v9 ) Z7°O ¥ 8°E «(p9 ) €°O + BE «(€9 ) pO + L'E ($9 ) £0 + G'E SS 
a(ty ) €°O + 6'E (ph. ) 2°70 + 9°E «(vL ) €'O + BE (€L ) tO + 9'E (SL) t'O + 9°E es 
«(tv ) v'O + O'F «(pL ) t°O 4+ 9'E «(vl ) ZO *FL'E x(€L ) €°O + 99°F (SL) z2°O + S°E 1S 
(tp ) pO + “Ee (pL ) €°0 + BE (pL ) 270 + GE (ez ) ©€'O + Be (SL) €°O + BE 6P 
: «(tv ) G'O + BE (GL) €°O ¥ Z'E «(pL ) Ok Fhe {el ) €°0 + LE (S24) €°0 + 9°€ Ly 
‘i «(ip ) L°O + O'P *(GS2) €°O ¥ LE a(pL ) 270 ¥ 9'E (pL ) ZO + G'E (SL) zZ'O ¥S°e Sp 
x(ty ) €°O +F BE (SL) 4°O #978 «(vL ) 20 + BE (pL ) 70 + 9° (S24) €'O ¥9'E ey 
i (ip ) vO F LE (SL) €°0 + LE (ve ) 770 + B'S (pL ) p'O + L‘E (SL) €'O * B'E bp 
«(ty ) 9°O + O'b (SZ) z'O ¥* 8°E (vl ) ZO + 8'E «(pL ) €°O + 9'E (GL) €'°0 * BE 6E 
«(tv ) vO + O'b (SL) z'O * BE «(vl ) GSO * 6'E (vL ) €'0 + BE (SL) €°O + LE Le 
(te ) vO + LE a(SZ ) €°O + BE «(ve ) €°O F 8'E (pe. ) €°O + LE (SZ) z'O F ZL'E se 
; a(t? ) v'O + BE (SL) tO * 4°'e «(vi ) pO ¥6'E (ph ) €'O ¥ L'E (GL) ©€°O + LE ee 
a(ty ) 6'O + Ze «(OL ) 270 + 6'E (vi) vO FE (GL) G°O + 9°E (OL } 2°0 + 9'E te 
(jb ) GO * “Le (SL ) €°O * 9° (GL ) vO + GE (GL) 9'O ¥* G'E (OL ) S'O ¥# LE 6% 
(ty ) 8°O + B'E «(GZ ) 7°O + 9°E (SL) 270 * Z°E «(GL ) €'O + 39°E (SL) v'O + 6°E Lz 
70/6476 716765760 7Xva76s/760 FOB x76 F/B SET 
role] WATS Se L Ss't oo LS3L 


((4) NOTLVIAaG GSVONVLS ONY NV3W] 
(Aep/5) SINSWAYNSVAW NOILdWNSNOD GOos 3 IvWw33 
ASMNOW 14360998 3HL NI (XO) ANIZVIYL-S‘E*}-OULINIYL-S‘E*}-ONGAHVX3H 
JO AGNLS ALIDINSDONIDSVD/ALIOIXOL ODINOWHD HINOW YNOS ALNSAL 


(penul3zuos) OL atgeL 


58 


e VLVGO JTEVIIVAY ON = ~-- 


dNOYD WOYLNOD WOYNS LNAY3ISIG ATLNYOISINDIS 


u 
* 


(St )S'O + 6'E (9p ) pO 4+ BE (es ) vO + 6S (9p ) v'O + O'b (OS ) 2'O + 6°E rely 
«(9% ) G'O + 9°E (4p) t°O ¥ B8°E {rS ) p'O + L'E (9v ) p'O + G6'E (tS ) €°O ¥ GE xer} 
(40) €°O + 4b (6p ) £°O * Z'Pb (SS ) vO + &'Y (6p ) p'O + Zh (IS ) €°O + fb bol 
(4%) €°0 ¥ Zo (8p ) pO F 6'E “(4S ) pO ¥ Z'P (6p ) €'0 + 4" (eS ) tO + O'P 66 
(42) 9°O0 + Z'¥ (eS ) €°O + t'P «(8S ) pO + bb (@S ) v'O + ZY (eS ) 6°O FF t'P L6 
(8% ) v'O + bib (€S ) p'O + O'P (65 ) 9°O + O'p {SG ) €'O + 6'E (oS ) p'O + O'b S6 
«(6% ) 8°O + O'v «(0S ) b'O + O'P »(03 ) GO + 6°E (LS) p'O 4 O'F (pS ) €°O F¥ LE e6 
(6% ) GS'O + 6'E (96 ) p°O + 6'E ($9) €°0 ¥ BE «(09 ) €°O + BE (vS ) €'O + O'P 16 
(6% ) GO + ZL°Ee (96 ) $°O ¥9°¢ «(79 ) 770 ¥ GE (9p ) €'O + BE (eS ) 270 + ZL'E 68 
«(6% ) 39°O + 6°E «(85 ) S°O + 9°E «(79 ) €°O ¥* BE *(09 ) €'O + B°E (09 ) €'O * ve 48 
«(6% ) 9°O + O'p «(65 ) S°O + 6'E «(9 ) ZO 4 O'Y «(09 ) Z7°O ¥ 8°€ (19) ZO F LTE ss 
(6% ) EO + LE (09 ) 9'0 ¥* Z'E s(€9 ) pO + B°E #(09 ) €°0 + L'E (19 } ZO + 9'E £8 
(6% ) vO + BE (09 ) vy'O ¥ B'E a(e9 ) 7°O + BE (09 ) €°O ¥ LE (19) ZO + B'E 18 
«(OE ) GO + L'E «(19 ) vO + 9° «(€9 ) €°O + BE 4(09 )} ZO ¥ £'E (€9 ) €'O + we 62 
(CE ) vO + 9°E a(49 ) €°O 4 pre (e9 ) €°O FF LE (09 ) z7O + S'E (€9 ) €'O 4+ 9° LL 
(06 ) €'O + HE a($9 ) €°O ¥* Z'E +(€9 ) €°O + GE (09 ) 2'O + we (€9 ) Z'°O + Pre GL 
(oe ) €°O + G'E (e9 ) €°O 4+ G'Ee (€9 )t°O FOE (09 ) €°O ¥9'f (e9 ) €°O + S‘E €L 
(06 ) €'O + BE (e9 ) c'0 + LE s(€9 ) Z°O + GE (09 }) £°O 7% BE {ro ) €'O + B'E tL 
(OE ) v'O + BE «(€9 ) €°O + G6'E s(y9 ) €'O + GE +09 ) b'O + BE ($9 ) €'O + Le 69 
#(OE ) GS'O + OE «(E9 ) €°O 4 SE (v9 ) 4°O ¥ BE ($9) S°O *FL'E (s9 ) €°O + 6'E L9 
——7hv0/64/60 7a 7e76 7076x767 76476 7k 7B /ou SEF. 
Oo1/sit Se L S‘h oaze) AS3L 


[(4) NOILVIASO GUVONVLS GNV NV3NW] 
(Aep/6) SIN3WSUNSV3W NOILdGWNSNOD GOO4 37VW34 
3SNOW F4€098 3HL NI (XGU)SNIZVIUL-S‘°E'L-GULINIYL-S°€ ‘| -OUGAHVX3H 
JO AGNLS ALIDINSSONIOUVO/ALIOIXOL SINOWHD HINOW YNOd ALN3ML 


(panui}uod) OL e4g9eL 


AE tt ad 


= 
poe 


et SS 5 EN OE ER 


EAA a et EE oe nr 


an ee 


RT A 


(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 


AVa/by/6a 


_ 


Se od 


o 
+ 


seo + 


+1 


Ss "th 


OOF /SLE 


oY 
Sty 
s°St 
1L4°6 
SL 


(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(6 
(8 


AVG/B4/6u AVG/by/76u 
se L 


dNOYND WOMLNOD WOYS LNSWaASTA ATANVOTSAINDIS 


eal 
° 
+ 
° 


t + OP 
9°% + S'°SP 
h'k + 9°9F 


wS‘O + pB's 


+1 


O°? S’L 


Ne eee eee 
N 
™ 
N 
+4 
Xe) 
ifs) 
°o 
r 


VLVO 378VTIVAV ON 


Cth 
en 
(th 
Crt 
' Ct 
(ht 
(tt 
(tt 
(O01 
{Ot 
(O4 
(Ob 
{Ol 
(OF 
(Ot 


— 


ed 


8 ° 


Le’St+ 48°9 
o£°O + 60°O 
6St + 6S6 
vit + LE 
p'O + G'Lt 
t + LD 

pit + S'°Ob 
s°0 + 6°91 
6e€'O + 88°6 
pk oF BL 


(rs 
ChE 
(ht 
(th 
(th 
(it 
Cth 
CG 
(tt 
(tt 
(44 
(tr 
(Ht 
(hE 


Che 


th 
: 
° 
+ 


((4) NOILVIARO GYVGNVAS GNV Nvaw] 
vl WaaM LS3L - S3NTWA ADOIOLVWSH 31VA 
3SNOW 136998 3HL NI (XOYN,SNIZVIYL-G‘E*b-OULINIYUL-S‘E° -OUGAHVX3H 

SO AGNLS ALIDINAYONIOYVO/ALIOIXOL OINOUHD HINOW Na ALN3IML 


1h SLGeL 


® 


mn?) + 0 
) 00°0 + 00°0 
) zoo + 40°0 
) £0°0 + 90°0 
) 96°0 * ZED 
)} 7S°O + OS'S 
} po'O + 10°O 
) tly + E88 
Jr + €'LE 
)}G'O + GLI 
4 + LY 
) ce * 6°Sp 
)4°0 + 8°91 
) aS°O + O8°6 
)or Fue 
ee) 


YQM O01 /O8YN 
«uu/,OLx seg 
cuw/.OLX SO3 
cul / -OFxX UOW 
LWW / OFX WAY 
cww/rOLXN ew 
Wu / cOLXN WI 
cus/ OEX Ld 
tp/6 SHOW 
65d HOW 
“WN AON 
% L3H 
1p/5 goH 
cw /.OF4 Day 
cuw/ OVX OGM 


SEN vA 
ADOIOLVNSH 


" 


_— 


aad ae ae ae ee wy BN Le Te Us Boer ae Ee ee Ty = = 
eR CSET iA Broo AN DOLE ETS, LE RD De 


TEI RT MITE ott OT IC CMLL Boat ace Lek ckeeie: Reet Ratt hee Oe 


wey 


Tey 
61 


eath th ai ote a's at 


ViVd AIaVIIVAV ON = -~-- 


GNOYXSD WOYNLNOD WOSS LN3SY3AdIG ATLNVOIAINOIS 


t 
* 


(or) 0 axe) (rt ) 0 rane) (ht ) oO rare) (th ) 0 +0 (6 )0O +0 2qM 004 /O8yN 
(Ob ) 00°0 ¥ 900°0 (4b } 00'O ¥* CO'O £44 ) 00°O ¥ 00'0 (tt ) 00°O ¥ 00°90 (6 ) 00°O + 00'O wus OFX Seg 
(Ot ) Ze°O + OF°O (th ) ZO°O ¥ 00'0 (++ ) 00°O + 00'0 (4+ ) O£°O ¥ GO'O (6 ) b0'O + 00'O <wu/ OLX SO3 
(OF ) ZO0'O * 40°00 (44 } ZO'O + 40°0 (tt ) €0°0 + ZO'O (b+ ) O&O + OF'O (6 ) €€°O ¥ ZI'O cw / OLX UO 
(Ol ) E8°pe+ vez (th ) 60°! * ZO'E (4h) op'eze £eb (th ) LE'SZ+ OS" EE (G ) $4°8t¥ GE'S} wis OFX WAT 
(Ok ) 6@°S * 99°E (tb ) ze'O + 99°0 (it ) O@'S + 9E°Z (tt ) 98°% + Ep't (6 ) 6L°6t* 6L'S (Wu /ORXN YW 
(O01 ) 00°O ¥ 00'0 (bt ) po'o * ZOO {tt ) 00°O + 00°0 {s+ ) £070 + 10°O (6 )} 20'O ¥ 10'0 cM / cOLXN WI 
{Ot ) 96% + SL6 (Ft ) 18% + 006 (bb ) Zeb + £56 (th ) 26h + GEL (6 ) sez + SSB cum /.OrX $4 
(Ol ) O'% + Z°8E (4b >) SE + 6 LE (4h ) GE + O'8E (ht ) 6k + O'LE {6 ) 9 + 2°8E Lp/65 oHOW 
(OF ) 2°O + BLI (4) ) 90 + BLE (4h) S'O ¥ 6*LI (tt ) £°O + B7LI (6 ) 9°O0 F¥ O'8} 6d HOW 
{or ) 4 + Lp (th 4 * Lp (hs D4 ¥ Lp aby + Lp (6 )t + LY UN ADW 
(Ob ) O'& ¥ O' PY (Kt ) 97% F LOY (tt ) St ¥ poop (44 ) S'S ¥ BOP (6 ) oth + O'SP % LOvt 
(OL ) b'l + b'ot (4b ) SO + E'Lt (tb ) GO ¥ Z'4Lt (4) ) 9'O ¥ Zl (6 ) 80 + 8°: tp/6 aH 
(Ol ) €9 0 + 6E'6 (tt ) OS'O + 766 (ts ) 6E°O ¥ E86 (it ) evo + 16°6 (6 ) GE'O ¥ ¥S'6 WW /,ORX OGY 
«(6 ) ve + 8°9 (th ) eth + OY (OF ) 9'0 *F0°S (Ol ) tts + Sie (2) 9'0 + O'P cw / OFX OGM 
————tva/bi joa 710764 /Bu FRB 7B AvG/by/bu F/B 76 SaNIVA 
oo1/Szt ss L St oaxe) ADO NOL VN3H 


[€4) NOILVIARO GUVONVLS GNY NYaW) 
vl HABA LS31 - S3NTIWA ADOIOLVNBH 3 71VW3d 
ASNOW 143E998 AHL NI (XGY)3NIZVIML-S'E‘t -OULINIYL-S'E* | -O4UOAHVX3H 
dO AGNLS ALIOINSSONIONVO/ALIOIXOL OINOYHD HLNOW YNOS ALNBAL 


jt Pigqel 


Poe: | MT ee sa Alli a esi duat 


) 


a4 


. wy 


a _ Fetus, 


SueFLyet ey Fo EY 


= 


am AS 


a 


ae deh 
eRe ct nde 


a 


Bh eR wel aa a 


Aah one | 


eat hat 


Se age, ae ae 
a a 


ae 


pha ES eae ie SN 


4 


=) 


(@ 
(at 
(Zt 
(zt 
(Zt 
(2 
(ct 
(tt 
(Zt 
(& 
(Zt 
(Zt 
(%I 
(43 
(Zt 


AVG/by/bus 


~ 


eee eee eee eae eae me 


° 
+] 


wo oUF 
6°O + 
9r'O + 


ZG + 


O01 /SLI 


got 


oo ee 
€ G 8 & i ® 9 ty 
? 
a. 
4 
Ff 
a 
F 
be 
® 
a 
» 
a 
Fs 
a 
r 
4 
7 
F 
« 
a 
r 
VLVG 378V1IVAY ON = --- ¢ 
dNOYUD JOMLNOD WOUS LNBYSSSIG ATANVOISINOIS = « : 
# 
= es = = 4 
(or ) 0 + 0 (ol) Oo Fame) (Oh ) 0 + 0 (or ) Oo + 0 3qQm4 OO} /OAYN r 
{ 
(OF ) 00°O + 00°0 (01 ) 00°O + 00°0 (OL ) 00°O ¥ CO'O (O! } 00°O + 00°0 ,uu/,OLx seg ‘ 
pan tong ao —, A 
(OF ) 230°0 + €0°0 (OL ) 00°0 + 00°0 (Os ) SOO + ZO'O (Ol ) 80°O + 20'°0 wus OLX SCZ é 
(Ol ) 8t°O * EF-°O (Ol ) OF°O * G0'0 (OL ) Z9'O * GZ'O (Ot ) 80°O # FEO cua / OFX UOW ; 
(Ot ) 9%° + LP'G (Ol ) ve't + @b'G6 s(Ol ) 6°OE+ PE-EZ (Ol ) c€e°e + GO's cw / -ORX WAX 
(OF ) €8'O + BZ (Ol ) tek + 29°% »(O} ) 95 9 + 08'S (OL ) GB'O + GE‘Z wu / OXN BW 
(0+ } 00°O + 00'O (O01 ) 90°0 + €0°O0 (O1 ) €£°O + bL'O (O41 } 00°O ¥ 00°0 cwu/ OLXN wy 
(Ot ) Ove FF GHEE (Ot ) 96% + FEF (Ol ) OOS =F FZ01 (OF ) Gt ¥ SELE WU / OLX Ltd 
(OF ) 9°C + 6°6E (Ol ) 6°O + OOP (Ol ) S'L + POH (Ot ) 6°O +F E'Or ip/B SHOW 
oe ae nay sat m 
(Ol ) v’'O + G’°Sh (Ol ) bp O + G'Sr (Ob ) €°'O + PSs (Of ) vO + S Bt 6d How 
2 = _ _ i 
(or ) + + OV {or ) 1 + 9D (or Dt + OP (Oo} ) 0 + OP Lwin | AOW 7 
t 
(Ot ) vik + O'bP (Ob } L°S ¥ OOF (Ol ) £°k + GED (OF ) c'9 + £°8E % LOH 
(Ol ) p'O ¥* 6'SE (01) Gh ¥ G'St (Ol ) pO + 2°91 (Ot ) Git + $°St tp/f g9H 
(Ol ) 6E'O + ZB'8 (01 ) 86°0 + 79°8 (Ol } ve7O + £0°6 (O} ) tp'h + Iy's cuw/,OLx OGY 
(Ok ) Bb + BEE (Ol ) O'b FF BEE (@ ) vik + BFS (Ol ) vic + 6°Ot uu / OLX Jam 
A¥Q/6%/bu ~AVG/b4/bu : AVG/b4/bu ; AVG;bx/bu SaNnivA 
SE L Git romne) ADOIOLVN3H 


{(4) NOILVIA3G GUVGNViS GNV NvaNW] 
- S3N IVA ADOTOLVNSH 37VW 
aSNOW 136999 JHL NI (XGU)SNIZVIUL-S'E*F-OULINIYL-S°E'$ -O4GAHVX3H 


9G A3B3M 1LS3L 


dO AGNLS ALIOINSDONIOYNVO/ALIOIXOL DINOYWHD HLINOW anos ALNAAL 


ei arqeL 


7 
“. 


PoP : = os RAG UE MENG Se 2 F ar 
a i ete Ma tae RKO Capea ALON ci ly re ter he OE Pe Re 


Hot a Ca et 


a 


; 
: 
: we 2 
4 wo s 
td r 
, ? 
4 Ri 
f : 
y e 
; 
: a 
i x 
a, e 
: , 
; 5 
x 
% vVi¥d 317aVTIVAY ON = --- : 
dNOYD WOULNOD WOYS LNAYZASIG ATANVOISINOIS = « 3 
_ s 
q _ _ 7 7 _ p 
(3) 0 + O (or ) 0 +O for ) 0 Fao) (ok ) oO +O (Ok ) 0 +O 2qM OOt /O8YN 5 
‘ (8 ) 09°0 ¥ CO'O (OF ) 00°O + 00°0 (Of ) 00°O + 00°60 (OF } GO°O + 00°0 (Ol ) 00°0 + CO'0 cus OLX Seg ; 
i » 
: (8 ) 00°O + cO'O (Ob ) bU°O + £0°0 (Ol ) 80°O + gO'O (OF ) €C'O + 10°0 (Ol ) GO'O + zO'O cWw/ OLX SOB z 
: (8 )} 20°O + €0°'0 (Ol } yO'O + Z0'O (O} ) vO°O + ZO'O (Ot } vO'O + £0°0 (Ol ) €0°O + coo (uM / ,ORX UOW : 
a (@ ) Ok + LL°9 (Ob ) 9S't + €S°S (Ol ) 68°9%+ BS "HE (Ob ) O¢L ¥ GE'S (OL ) vit * 88'S uM / OFX WAT " 
rt 
‘| (8 ) €4°O * Zz} (Ot ) 9p°O * GZ"? (Ol ) zg°t% ¥ BBE (Ol ) SE°O + O6°O (Ol 3 6E'O + 96°0 wus. OLXN EW 3 
(8  ) 00°0 ¥ C0°0 (Ol ) 00°0 ¥ 0070 (Gs ) 00°O ¥ 00'0 (Ot ) 00°O ¥* 00°70 (Ot ) 00°D + 00°0 cu / OLXN WY e 
(@ ) 49: * OROF (Ob ) Exe F FGOL (ot ) o6e ¥ zg01 (O} ) 64% + ZetE (Ot } St% + ES6 eww/,ORX Lid : 
(8 ) EL + SOP (Ol ) 9°4 + BOP {6 ) bh + FOP (CL ) vp’ + 6'OP (Ob ) L£°O + p'OY tp/6 HOW i 
i | 
(8 ) S°O + cC'6EI (Ol ) 6°O + 4°6I (6 )90 * 8°8 (Ol ) 8'O + 4°6h (Ol ) €°O * Z°8h 6d HON , 
* 
: (@ )z + OP (or ) 4 + Op (6s )+4 * Lv (Ok ) 4 + Ly (OF ) + ¥ Or cun ASW 5 
d (8 ) O° + S’EP (OL j) tt ¥F Let (6 j) el ¥ bier (Ob ) O'S F b'Er (OF) Zk oF Zeb % LOH ° 
if { 
(89 ) pO + bLt (Ok ) pO + 6°94 (6 ) p'O + Z'LI (Ol ) 29°O + ELI (OF ) vO + OLE tp/6 g9H 
c 
: (8 ) ce°O + Zz'6 (Ol ) €S°O * 4476 (6 ) Se'O + 4e°6 (Ol ) tS°O + O26 (O} ) GZ'O + 62’'G uu /,OX 9ay c 
a (9 ) St + O'S (Ol ) 2k + 69 (6 ) St Fre (Ol ) pth FETS (OL ) pz ¥* 6'9 wu / OFX OGM : 
“a * = ee, fet pik Sewers ey ” 
a 4vG/by/bu Xva/b4/7bu a2 AWVO/b4/bu KVG/64/bBui AVO/b4/bu SAN IVA c 
“ OOL/SZt 3e L Git romme) ADO 04 VWI : 


{(4U) NOILVIASG GUVaNVLS GNV Nvaw] 
9% HA3M 1S34 - SANTIVA ADOIOLVYNSH 31VW33 
3SNOW 143€998 3HL NI (XQU)3NIZVInL-S°E*}-OULINIYL-S‘°E* + -O8GAHVX3H 
JO AGNLS ALIDINSOONIOUVO/ALIOIXGL DINGYHD 1ANOW ANOS ALNBAL 


Hh P1geL 


¥ 23% 8.4.52. 08 a5 bo 


At od 


aa. 


o 
+! 


oO 


sates Shak Re a Rik se A 


00°O ¥ 00°0 


 . 
ad, 


0+°O + SO'O 
L1°O + 92°0 
19°k + €9°8 
SL'O ¥ OS'E 
00°0 + 00°'0 


est + Gpot 


tik 6+ S'BE 
39°0 + £'Lh 
z 


¥ GP 


A ERR A on, HE 
o_o 
° 
ba 
a er er en oll 


G't ¥ S'6E 
) b7St 
(Ol ) $S°O ¥ 9L°8 
pu°o + v'Or 


AVG/b4/bu 


O01 /GLE 


et 2 al ele EE Sa, a dat le cok rah ak 
-_ 
° 
= 
in 
° 
+t 


ard 


: 


@ @ i @ 
VLVG 37aVTIVAV ON = ~--- 
dNOYD TOYLNOD WONS LNASSS4IG ATLNVOISINDIS 
(Oh) 0 +0 (O} )}O +0 (Ol ) 0 
(Ol ) 00°0 + 00°00 (Ot ) 00°O + 00°0 (Or ) GOO 
(Ol ) OF°O ¥ 80°C (Ol } 80°0 + L0°0 (Os ) 80°O 
(Ol ) S%°O * Zp'O (Ol } ph'O + 62'O (Ot ) 6F'O 
(Oot ) GSE + 00°6 (Ol ) zo’e + Of'S (Ol ) zr? 
(Os ) Lp'O ¥ GS"t (Ot } vS'O + OE'F (Ob ) “bit 
(Ok ) 00°O + 00°0 (OF ) 00°O + 00'0 (0: ) 00°0 
(OF ) 961 + DLOL (Ol ) get + 966 (Os ) zoe 
(O} ) 8°O +S 8E (Ol ) OTF =F p' BE (Ok ) Zk 
(Ot }) S'O ¥ 6°91 (Ol) S'O + 6°9I (or ) 8'O 
(or ) + ¥ oY (Or ) + + pp (Of ) @ 

(Cl ) €°% + L°Or (ut } ee + B°6E (OF ) €°% 
(Ok ) 8°O + S°SI (Ol ) ph + E'S! (Ot ) 9°0 
(Ol ) Sp'O + $2°E (Ot } L8°% + 00°8 (OF ) OS"O 
(Oh ) OL + O'FF (Gt ) O7& + O'FF (O! ) Zh 
———Thvd/5i/oa 7076476 AVQ/BH 
se L Sit 


dO AQNLS ALIOINSSONIOUVO/ALIOIXOL SINOYHD HLNOW BNOA ALNAAL 


((4U) NOILVIA3G GUVONVLS ONY Nv3W) 
- SSNIVA ADOTOLVW3H JIVW 
ASNOW $4699E HHL NI (XOU)SNIZVINL-S*E*}-OULINISL~-S*E€ "+b -OUGAHVX3H 


ES na3BM LS3L 


St e1qeL 


+] 


® 


00°O 
vO0'O 
ceo 
34°6 
cet 
00° O 
996 


e° Le 


ETE TL a A Oe TBE 


an o_ 
[=] oO 
— - 
— ball 
fo) °o 
° 

o oO 0 
+! +f +1 
o oOo 0 
- oO 
o 9° 


(Ot ) €°O + B°9h 
(Or ) + + pe 
(Of ) 9'P + Z'OP 


ay 
® 


> 


3qQM OO} /OGYN 
cuu/.,OLx Seg 
,WW/ OFX SOZ 
cww/,Ob? UOW 
cwU/ OLX WA} 
wus cOLXN EW 
Ws OLXN WI 
WwW / OLX Lid 
tp/6 SHOW 
6d HOW 
“un ADW 
i% LOH 
tp/6 @dH 
cum/sO1x I9Y 


cuw/.OLx DOM 


Sanwa 
ADGIOLVW3H 


eT a ER be 


3 


om 
oO 


na" 


- 


KTR Fat 


a? 


Pn 2 se eon ee 


i] 


« 


=wEW YS Ae LF, 


44” 


toe 


a ¥ ye 


cay ats ita Gta t°s.6%2 2.94 Sas oO 


SO et a 


ae Cs ee pane ns Bit oa ce Tee “kis ee EE 2 
phd. Mom OreN e SEE IER NN _ Re Lh SRO EEE. RONDE De EE mera 
r 
nw oF 
2 : 
* 
ty gr 
: 2 
i hy 
“all “ 
t ‘g 
on 
4 
Le 
a 
“a 
VivG 37aVIIVAV ON = --- 
an | 
dNOUD IOYANOD WOYS LNAYZASIG AVLNVOIAINDIS = + & 
Ad 
A 
= 7 * = 7 to 
{OF ) O + O (Ol ) 0 + 0 (0} ) 0 + O {01 ) O + O (6 )06 + 0 3am OO! /OGUN hal 
“y 
(Ol ) 00°70 ¥ 00°0 (OF ) 00°O + 00°0 (Ot ) 00°O + 00'0 (OF ) 00°O + CO'O (6 ) 00°O + CO'O wus OFX Seg “4 
(ol ) 40°O + GO’O (Ob ) GO'O + £0°0 (0! } 90°0 + s0'0 (Ol ) £0°O * 90°0 (6 ) 40°O + 90°0 «uw / OX SO3 ¥ 
ri 
(Ol ) ZE°O ¥ O2'O (OF ) t&°O ¥* E€£°0 (Ob ) pt°O + FLO (OL ) b°O ¥ B4°O (6 ) 60°O + 81°0 UU / .O; xX UOW z, 
een Es = pos; La ed 
(Or ) @r'h + O8'9 (c' ) S8"l + 69°9 (OF ) 42°C + Zy'9 (OF ) vet + p69 (6 ) 8@°! + BL°S WU <OYX WAT xf 
id 
(O1 ) 8z7°O + LL°0 (OF ) 06°90 + €9°0 (OF ) O6°O + 40'F (Ob ) O@'O ¥ 69°0 (6 ) ve'O ¥ 9L°0 Wu / OFXN EW 
ee facat “ase! a Nes Ly 
(OL } 00°0 ¥ O0'0 (Ot ) 00°0 ¥ O0'0 (OL ) 00°O ¥ 00'0 (OS ) 00°O ¥ 00'°0 (6 ) 00 0 F 00°0 M/s OFXN WT nf 
Ey 
«(Ol ) GZE + tHE (O} ) Ovi ¥ E68 (Ol ) SOL + 292 (Ol ) pO! + 608 (6 ) pL + £18 cs OLX LId A 
‘2 = 2 a _ oy 
(01 ) 8'O + O'6E (Ol ) OF + 4°8E (OF ) 9°O + 8°8E (OF ) B'O + €°8E (6 ) O°V + 8°8E 1p/6 dHOW * 
bil 
(Ol) pO Fz as (Ol) pO FEL (Or ¥s'O Tet (Oh) CO Furks (6 ) 9O + 4rkt Peto <i 
(or ) & + ove s(Oh ) + ¥ Gp (Or) + 7 or (Oh ) 4 + vy (6 dt F ee Luin ASW sal 
AY 
*(Ol ) wb + P'S (Ot ) 9°t ¥ G'EP (Ot ) O'b F PED (Ob ) vil ¥ Ebr {6 ) Ob + O' bY % LOH : 
«(OL ) 9'O ¥ b'Ot (O1 ) p'O ¥* 9'9t (Or ) 9°O F¥ £4°9h (Ol ) p'O + 6°91 (6 ) GO ¥ O'Zb tp/B a@9H 
(OL ) eg'z ¥ ss'e (Or ) OO'e F v9's (Ot ) S8'r + GZ'S (Ol ) p6*> + 16'S (6 ) 86'b + 1S'S cl / OLX Oe 
(or )s't Fee (Oh Yee Fare lor YSZ FOL (Oo Soy + OL (6 \@h +89 Wl OLX IBM 
mC TANS 81S") AWa/64/ou va /6476u KVG/64 60 AWG/oN/oa TVA 
OO /GLE se Zz S'L o"oO ADBIOLVNSH 


{(4) NOILVIA3G GYVONVLS ONY NV3aW] 
€S HWBSM LS3L - S3BNIVA ADOIOLVWAH 3 1VW34 
SSNOW 1436098 3H1 NI (XOU)ANIZVIYL-G‘E't-OULINIYL- SE‘ -OUGAHYX3H 
3O AGNLS ALIDINSDONIOYVO/ALISOIXOL DINOYWHS HLNOW ANOS ALN3AML 


gt FigeL 


pine 


Ala Sy OU Siw Bip Cte, te Big twats 


AA di 


ae 


Be 


BARAT AAAS, 


AT La Se AL 


a 


WN REM Eile SRA 


(oO ) 0 + 
(0 ) 90'°0 + 
(0 } OOO + 
(0 ) 00'0 + 
(0 } COO + 
(0 ) 00°00 + 
(0 } OG'O F 
(Oo 39 + 
(0 ) oO #¥ 
(0 )O';O ¥ 
(0 )O + 
(0 ) OO #* 
(0 )0'O *¥ 
(O ) OOO + 
 )oOO * 
F790 Bn so 
001 /S44t 


(OF ) 0 
(OF ) 00°70 
(Or ) vO'O 
(OF ) abo 
(Os ) FG'E 
(01 ) Op'h 
(or ) 00°0 
(Ol ) 981 
(OF ) €7F 
(Ok ) 4°90 
(Oo ) i 
(Or ) bce 
(Ok ) oS 
(OF ) BL*t 
(Ot ) vz 


S 2) 
VLVO 37AVIIVAY ON = --- 

dNOYD WOALNOD WOYd LNFARASIG ATLNVOIAINDIS = + 

ro) (Of ) 0 are) (Or ) 0 +O 
foremne) (Ot ) 00°O ¥ 00°0 (OF ) 00°O + G0°0 
$0°O (Oot ) GO'O + £0'0 (Ob ) L0°O + POO 
Cama.) (OF ) €£°0 + 02'0 (OL ) O@°O ¥ 4z°0 
po's «(Ol } 98°4 ¥ 90°Z (OF ) SO} + LOL 
86°7 (OF ) €L's ¥ tO'e (Ob }) 09°F * PL 2 
00°0 (Ol ) 00°0 ¥ 00°0 (0) ) 00°O * 0070 
ers (Ot ) 964 + zs (Ol ) t@z + BEE 
9° Le (OF ) 9°O + 9°L4Ee (O} ) 6O ¥ Sse 
e'Lt (O} ) 9°O FF ELE (Ob ) p'O ¥ bikt 
Sy (or d+ + SP (Or ) 3 + Gp 
ree (Ol) ) SZ ~ Gey (OL ) O°F ¥ Bl EP 
6°St (Ol } 6'O ¥ 9°GE (OF ) L°O0 * 27S; 
se’s (Ol } O8'O + €z'°s6 (Ok ) ze" + OO 6 
Zot (Ol } 4°77 + 8'6 (OF ) piu + GOL 


6L 


{(4) NOILVLA3G GYVONVLS ONY NVaW) 
SBNIVA ASO IOLVWSH 3IVN 


33M JS3L 


(oh ) 0 + 
(OL ) 09°0 + 
(Ok ) GO'O + 
(Ol ) 6b°O ¥ 
Ok ) path + 
(Ob) £bob + 
(OF } 0O°O + 
(OF ) $08 + 
(oF ) 8°O + 
(OF ) £°0 F 
(Ok } z + 
(OF }) GE * 
(Ol ) eb + 
(Ok ) Of'F + 
(Ol ) 6b * 
AVG/64/6u 
0'0 


BSMOW 146098 SBHL NI (XGU)ANIZVINL-S*E* + -OULINIYL-S°E* | -OUGAHVX3H 


dO AGNLS ALIOINSSONIDAVO/ALIOIXOL DINOUHD HINOW SNOA AINTAL 


Zt atqel. 


gor 


2gm OO} /O8YN 
UUs OLX seg 
wu /.OLX SO 
WW / OLX UOW 
ru / OLX WAY 
cu OL XN PW 
cM / -OLXN Wl 
.ww/.OrX Lid 
1P/6 SHOW 
60 HOW 
cw AON 
% LOW 
tp/68 99H 
,ww/,OlX ogy 


cwu/ OLX Dah 


Salva 
ADO IOLVASH 


a AED 


BREST 2 Aa I BG. BER Parte a 


a 


q 


Ase Mel 00 68 tele 
at 
we” 


f™~ 
Ne) “a 
"a" 
a 
e ms 
3 s) 
E if 
be ‘s 
be as 
k %y 
z, +4 
0 8 
ot 
VLVG 31SVTIVAV ON = --- a 
\ 
dNOYD 1OYLNOD WOYS LINFZYBISIG AVLNVOIS*NDIS = « Pee 
” 
2 
(6 Su0> . Se isoee (O} )O +0 (0h) 0 FO (ol )O +0 (oh }O FO 2qm 001 /OSNN os 
= = = a a wf 
(0 ) 00'O + ---- (Ot } 00°O + 00°O (O01 ) 00°O ¥ 00'0 (OF ) 00°O + O00 (Ol ) 00'O ¥ 00'0 cus OFX seg rs 
i = Bs = _ 2. 
(0 ) 00°0 + ---- (Ot ) zO'O + 40°0O (OF ) €0°O + 40°0 (O1 ) €0°O * 40°0 (Ol ) 00O'O ¥ CO'O (wus. CPX SOR Hn 
(0 ) 00°0 + ---- (Ob ) 30°O + vO'O (OF ) gt°O + 600 (Ot ) 90 0 + g0'0 (Ot ) 90°O + S0°O ui / OLX OYE 2 
(O ) 00°0 ¥ --~- (Ol ) 8L°O + ba'y {01 ) O9°€ + 68'S (Ot ) 99°41 + E9'P (O1 ) 88'O + SP’ <wU/ OFX WA . 
(O ) 00'O + ---- «(Ol ) pZ'O + €8°O (Ol ) 9G°O + & CE (Ol ) Ovo ¥ E0'F (O1 ) SS'O ¥ O's cWW/.OFXN PR 
(0 ) 00°0 + ---- ‘9 ) 00°0O + 00°0 (01 ) 00°0 + 00'0 (Ol ) 00°O ¥ 00'0 (Ot ) 00°O + 00°0 wu / <OLXN WI 
(0 )90 eosec- (Ob ) v9 + OTL (Ol ) t4h) + 649 (Ot ) G6 ¥ 9E4 (Ob ) GkL + 8Zz wus ,Orx Lod 
(0 ) O'O ¥* ---- (Ol ) 8'O + 72'8E (Ot ) 870 + 4°8E (6 ) 2b + L°Le (Ol ) L°O ¥ O'8E 1p/6 dHOW 
(0 ) 0'O F --=- (Gi ) p'O + O'LI (Ot ) S'O + OLE (Oh } 9°O FE Lt (OL ) e'O + GiLt 6d HOW 
(Oo )0O ¥o---- (or db + OP (Ooh )4 + Op (or dt 7 9v (or ) + + OF wh AGW 
t 
(0 )O0'O * ---- (Ol ) 9°45) pep (OF ) Of * Cer (OF ) Gb + ZivP (Ob ) Z'4 + L’ ep % 19H ry 
(0 )0'O + ---- (or ) S°O +8 5) (Or ) 80 + 0°98 (Ol ) p'O ¥ z'98 (Ol) 970 + E79) tp/6 @9H 
(0 ) COO * ---- +(OF ) t€°O + 40°6 (Ot ) @v°O + 61°6 (Ol ) pr'O + BY'6 (O} ) 9€°O + €v & .ww/,O1X OGg 
(0 )0'O #F ---- (Ok } 870 + 2°S (Ol ) OM F o£ (Ob) Sit FF LS (Ob ) cok F B'S .wuy OFX aM 
AvQ/64/ou AVQ/5%/bu "ky G/64/bu AVG/b4/bu AVO/b4/6u SanivA 
001 /SLI se L S‘} onze) ADO10LVWAH 


((4#) NOIFLVIA30G GHVGNVLS GNV NV3W) 
GL WBBM LS31 - SBN IA ADOIOLVWBH 3 1VW3a4 
3SNOW 4406098 BSHL NI (XG4)3NIZVIUL-S°E‘}-OdLINIYL-S‘E* F-O4QAHYX3H 
3O AGNLS ALIDINBDONTONVO/ALIDIXOL DINOYHD HLNOW YNOF ALNSAML 


Bt eiqeL 


ERT NET ERLE NT MO TET TST OM TINT or OT eo eT 


¥VLVG 27EViIVAV ON 


dNOYS WYNINOD WOYS AN3SY3AdIG ATLNVIISINOIS 


(Or 30 + 0 (Or ) Oo +0 (or ) 9 rae) 
(Ol ) 00°0 * 90°0 (Ol ) 00°O + CO'O (OF ) 00°0 + 00°0 
(OF ) 40°O + ~0°O (Ot ) 0#°O ¥* 90°0 (Ol ) L40°O ¥ poo 

«(OF ) 40°O * E0'0 (Ol ) p%'O ¥ ZO (Ob ) OF°O + 80°0 
(Ok ) 88°} + ces (Ob ) bL°t + veg (0) ) 45 2 + SS‘9 
(os ) Lo’? F Ore (Ot ) £9°S + 46° (Oo! ) g9°e + v6'r 
(OF ) 00°O ¥* CO'O (Of ) Q0°O ¥ CDO'O (OF } 00°O * 00°0 
(O04 ) zzZb + L463 (Ot ) £94 + 299 (Ot ) 69% + 86S 
(Ok ) pt * €°LE (Oh ) ETL + 4°08 (or ) 9k =F 6'9E 
(Ok ) T°} + 9 OF (Ol ) £°h Fb Oat (OF } 94 + OL 
(Or ) + + be (Oh) Ss + 9M (OF ) 9 « Lt 
(Ol ) 69 + GY (O} ) £°L + L'9E (Ok ) Gir + S’6E 
(Ol ) ph * SSI (Ol ) b'e + SEF (Ok ) ee F Gove 
(Ot ) £76 + 9€°6 (Gt ) €b o  v6'L (ch ) 49°) + Lvs 
(01 ) 6+ + B'8 (OF ) L°% + 8°08 (Oh ) £°e& + OTF$ 

7A V0/B4 76a F*X G64 7B "fT B/D 

O01 /SL4 GE L 


(Or 


7X G76 / bu pie 


~ 
ihe] 
° 

o Oo 9 


) GG°Z@ 


) 8°9 


St 


(€4) NOYLVIARO GYVGNVLS ONY NV.W] 
SSNTIVA ADOIOLVW3H 27K 


SOt 33M 1Sal - 


6i FpgeL 


98°L 


Ovbs 


(OF 
(O1 
(os 
(oO 
(O08 
(O1 
(3 
(Ol 
(OF 
(O% 
(OF 
(Os 
(Or 
(O04 


(O08 


BSNOW 14E998 BHI NI (XGU)ANIZVIYL-G’e'l-OULINIYL-S‘E"} -ONQAHYX3H 
dO AGALS ALIDINSDONIOYNVO/ALIOIXOL OINOUHD HLNOW ANNOY ALNSAL 


ane) rare) 

) 00°0 + 00°0 
) SOO ¥ Z0°O 
) O£€'O ¥ Bz'O 
) p6't + GG7E% 
) Ov'b + BLP 
) 00°O + 00°0 
) S6b + 6bS 
)z2y + 6°9C 
)ck *F BLE 
6 + ev 
YL4°9 + CBE 
)Let + 6'EI 
) Se't + 42'8 
dev ++ 3'& 
si 


2qm 00} /OSYN 


wu /,O;x seg 
uu / OFX SO 
wus, OLX UOW 


,uw/ OLX WAX 
.wi/ OLXN PW 
cu / OFXN WI 
cwu/.ObX Ld 
1p/6 SHOW 
6d HOW 
Wn ADY 
% LOH 
1p/E adH 
.uw/,ORX Say 


cuu/,O1X 8M 


S3NIVA 
ASO TOLVN3H 


Fy? 


|e 


"a, ta 


¥ 


co a) Ree 


“a 


” 
i. 


ee 


nt 
* 


an! 


e 
2 Oey 


nt 
ee 


“WA 


i en 


Batcte 


et ey 


gS 
Tas Pana Vetta 


at) 


ON RR Ru ash Ea LEU TS HC I riod atl AE LN PSE 


TAR i PACE A ce rt ELE AR RLM EL BT LIN Ns REEL CREAM Balt Ke TD LM ESN IE Ti Rc ITY ac ET I PO A ane eee me eg 
. 

w 4 

Ne 

r 

v 

» 

« 

oY Ey 

Wa) e 
Ca 

1f 

by 


RA Te 


Av aS 


VLiVG 278V1IVAV ON = --- 


< 


a 
* 


dNOYD TONLNOD WOYS LN3YSAZIO ATVLiNVOIAINDIS 


are a a 


(O01 ) O + 0 (or )} 0 +O (Oo! } O 70 (OL ) 4 cane) (OF } O cae) aqm OOF /28aN ad 

(ol } 00°70 + 00°0 (Ot ) 00°9O + OO'CG (or ) 00°O + 00°0 (O} } 06°0 + 00'0 {Ot } 00°O + 00°90 cuu/.O}x Seg 2 

(O} ) 00°0 + 00°0 (OF ) £€0°O + Z0'0 (Os ) vO°O + 200 (OF ) z0°O + 10°70 (OF ) €0°O + 40°0 cw / OFX SOR iM 

; (Ol ) ZE7O + 80°70 (O# ) OF°O + 91°0 (Or ) 3F°O + EF°O (OF ) 90°0 * vO'O (OF , 80 0 ¥ L0°O «wu / OFX UOW a) 
: (OF )} 00°F + O9'P «(Ob ) 09°% + 80°9 (Ol } }e°4 ¥ GSS (Ob ) LS°b + 6t'S (Ob ) Ce} ¥ LE'P pu / OLX WAT 3 
: (OF ) '9°O + ZO's (Ol ) 9p°O ¥ 404 (OL ) GSO'% ¥ O27 (ot ) BS'O + GOL (or ) O8'O + Be} <wu/ OFXN EW PS 
‘ (Or ) O07 + 00'0 (OF } GO'O + 00°90 (or } 00°O + 00°0 (Or ) G0°O + 00'0 (Ot } 00°O + 00°0 Ws  CEXN WT x 
4 (0! ) S6 + ZEP (O} ) bGt + ELb (Ol ) 2L + Ley (OF ) S&t + GOv (Ot ) GEL + OLP wu/ OX Lid < 
Fl (Ol ) O'} ¥* OBE (Ok ) 6°O + B°4E (Oh pbk ¥ 2 Le (Or ) O'% + PLE (Or ) G'O + L°LE tp/6 SHOW 
i (Or ) OTF + wk (Ol ) 9'O + € Lb (Or ped + wet (Ob pbb * G Lb (Ol) vy O 44 Zh Sd HOW 
(or) + OP (or) 4 + OF (or) S + Lv (ob ye + OY (Ol ) 4 + Lv un ADW 5 
‘| (oF ) €°F «+ SOP (O} ) Sh OF vihy (O} ) eS ¥ O'Le (Oh ) OG + E'by (OL ) pe + $°OP % LOH Fa 
(Ol) p'O + O'S (OF ) G'O * ESI (Os ) Oc + Let (6 ) 6b FES (Ol) 6°O ¥ BiH 1P/5 gH c 
(Ol ) 49°00 + pL (OF ) €v'O + 76°8 (OL ) LS'h + 68°L (Ol ) GZ + 6L°8 (O1 ) €9°O + 6b's <ww/,O1xX 294 x 
| (Ol ) bb + 2°S (Ol ) pte + EL «(Oh ) 2% + OL (Oh ) Ob + 79 (Ob ) Lh + 2£°S euw/ OLX OGK r 
———7100/bn/ba OS F*FhG 78/6 F747 B Ava/by/ou FEE 76 SanivA 2 

001 /SLt se L Ss‘ romme) ADO OLVW3H 2 

, [(U) NOILVIA3Q GYVGNVLS ONY NVaW)} @ 

SO} 433M 4S31 - S3NIVA ADOIOLVNSH 37VN3d Fas 

3SNOW 13C098 3HL NI (XGU, 3NIZVIML-S‘E°b-UYLINIYL-S‘E' | -CUYGAHVX3H | 

30 AGNLS ALIDINSSONIOYNVO/ALIOIXGL DINOWHD HLNOW UNOS ALNZAL ts 

| oz F194 g 

& 


mad 
ad 


Ee ee EE Ee ee EER Ieee OE FT ee ee ee ee 


® ® ) “ 


| 


Ee ee 
pw and 


oS 


hd 


AD 


m iat 


cand 


Bia thi 
areal 


a. 


astath sh 
' 
! 


Jr ah es eh ca 


BF ee ee Sie a 


: ViVG 31SVIIVAV ON = --- 
dNOU OYLNOD WON IN3YI4SIG ATANVOIAINDIS = « 

: (hh) oO Fb (4h) bo FOF (6 ) ZO +4" (6 )$'O + O'F (Zt) 4°O Ft 9019/81 
“ (tt ) po + 9% (tb ) pO ¥* 6S (6 ) 80 + L'% (6 ) €'O + 8% (Zt) pO + BZ ip/6 3075 
; (ht) 6 + 6Ct (hh ) GE + FE (6 ) € + ve (6) tb + bed (cb) Gh bth ip/6w OHO 
3 (hh) 2°O + 8% (ht ) 27'°O + O'E (6 ) EO +o? (G ) 20 Fee (cb) 270 + 6¢ 'p/b ai 
(tt ) vO + P'S (44) GO + 8S (6 )vO *9°S (ee ) vO 9G (ci) GO + 9°S 1p/G& oud 4 
} (hb ) ty + be (tt ) 22 + OFF (G ) ve + 86 (o® ) GE + eet (cb ) ve + Cob 1p/6u Ora 

(it ) 4%) + ZE (tb ) €@ ¥ ve (6 ) 8p + ¥S (6 ) @ * 9E (at >) be) + BF L/Nt 1d9S 
: (tk ) ev + OZ (ht ) vp + 6t (6 )¢€ + OF (6 ) th Ff be (ct) z@ + Lb 1p/6u nng 
: (hb) 2b + 9E8 (bb ) pe 80+ 98 (6 ) eb * zEeE (6 ) 95  ¥ Le (th ) OF + SEL ip/Su 19 
: ———7ya7e47ou 70 76y7Ba F676 7B F767 “Sania 
3 OO /GLt se L S‘} fore) ALS IINBHS 
{(4) NOILVIA3G GSVONVLS ONV NVaW]) 
4 vt} ABM LS3L - S3N1VA AULSIW3HD IWOINIID 31vW 
$ BSNOW $46998 SNL NI (xGu)ANIZVId1-S°S'L-OALINIYL-S‘E* t-OY8GAHVX3H 
i 4O AGNLS ALIDINSDONIONVO/ALIOIXOL OINOUHO HLNOW YNOs ALN3MAL 
Bt 


Lf SIGeL 


ise. 


etn Pit ROA 7 ke ee r — = = 
Sent Romer Rearee wa} ATs oe mn See So ase seee PCR TS. Re nae fea car ETE Bacigese, are Sin, Oe Mt PR TIO NT aus ate as oe SOT Oe OR Pat eel: hte 


ViVG JIBVIIVAY ON = ~-- 


PRE aA RR BR BLA a Pe Me oe NY ei ee eee eee 


t 
> 


dNOYD WYULNOD WOYS LN3SA3BSAIG AVLNVOISINOIS 


AG 


ui (Ok } 20 F o'h (6 ) zo *S't (6 ) 4°O + G't (6 )2o +h (1h ) 270 + oh 
(Ol ) €°O ¥ 6% (6 )e€°O #2772 (6 )WwO * Ze (6 ) vO *S°% (tt ) p'O + E% 
“4 (OF ) OF + ZEb +(6 ) bE = Set +46 Spb + Gt (G6 ) Ch  * OFF (th } OF  * OOF 
(Ok) tO * Z'E (6 J) LO tee (GO ) €o tuk rs Or? or a (ito) tO FEE 
(Ol ) vO FPS (6 ) E'O 496 (Oo Jeo eas (eo o7 G&G +e G tbe ) PO THOS 
(ol ) GO + 2B (6 ) ve oF bth {6 ) SE + Lb (uv jy to 4 Gb (it) £6 + 66 
: (or ) ce FFE (6 ) Sb * L2 (6 ) St * SE (6 JL ¥ Oc (it) fb + G2 
. —_ -_ ~ _— _ 
: «(0h)9 +8 (6 )e& F298 (6 )4 7 St (6 )2 7S (ib) eB 
; (OL) 6 ¥ Bt (6 ) 2b ¥ gz (6 ) Bt ¥F vet (6 ) 9b + Bt (ht) S F vt 
4 
C AVG/64/bu kva/6%/ba ———kvo/bi 75a Awa/6x/6u kvG/b%/bu— 
001/SLt SE L G't 0'0 
é [(4) “OILVIA3G QUVGNVLS GNV NV3W) 
pl N33M LS3L - SBN TWA AULSINSHD IWOININO S1vwa4 
aSnow +3€2D98 BRL NI (XQU)3NIZVIYL-S'E'}-OULINIYL-S'E* } -QUOAHVX3H 
: JO AQNLS ALIDINZDONIOUVD/ALIOIXOL DINOYHD HLNOW 4NOd AINIAL 
: ZZ PLGeL 


sia Be all i A Ste ee Pee ee Re J Shas 


aa etl es OE 


g019/8IV 
tp/6 980719 
tp/6w OHS 
ip/6 wiv 
wW/6 OYd Lb 
1p/6w Oat 
L/Mt 1d9S 
tp/6u nna 


tp /6u nid 


SANA 
AULSIW3AHOD 


71 


Het a 


2 


n 
2 ~ . & 8 t) @ é d 2 ty 
. 
; 
: 
i 
£ 
‘ 
a4 
x 
" 
wi 
ae : , 
GC . a 
a R 
: VLVO 3ISVTIVAV ON = --- E 
J 
dNOYND OXLNOD WON LNBYIISIO AVANVOISINOIS = + r 
, Li 
f. 
3 (tt) Oo FS't (ol) tO ¥ Sh (Ok )4°O + BE (OL ) ZO FF GE (Or) b'O ¥ GE 9019/a1V 
a Ls 
: (th ) b°O FF ZZ (Of ) Z°O * 4°% (OF ) 20 + €% (Ol) €°0 + 27% (OL ) €°O F 4% tp/6 go1D A 
ee = es = ss r- 
w(bb ) 4b + BSI (Or ) 6t + SZt (Ol ) 02% + €&4 (Or ) 6} + 21 (6 4) ZI + SEL tp/5u OHO 2 
4 (bh ) 20 + GE (O01 ) tO + 2'e (Ok) e0 4 ZE (or) oO FTE (Ol ) pO + LE 1p/6 av 7 
ve x. 
, (it) tO + P'S (Ol } €'O Fey's (Ol ) EO + 6G (Oo: ) wr OQ Vrs (Ol) 9'°O + E'S tP/5 oud 4 A 
Z (tb ) Go + GZ »(Ob ) t& + SOF (Ol) 4@) + OE} «(Ob 2 GS + GOL (Os; ) we + Gr ip/Su oraL 4 
; 
4 (Gt)v Fo (Ol) S *F9F (Ol) ph F4E (Ol) v9 + bp (or) ct F 8% L/nt 1d9S 
(ib ye + 8 (Oh pe ¥ 6t (ol) Zz ¥ eb (ol ) z@ + 2b (01) Z + Lt tp/6u nng 
‘ (tt ) B@ + Let (Ob ) OL * 4S1 (Ol )} ve + Spt (Ol ) GL + SB (Ob ) veh + bbe tp/6u no é 
Ava/by4/bw kva/by/bu kva/o%/bu ay 2V¥a/6%/b5u a Ava/b%/bu ~—San iva e 
OOt /SLI Ge L St omre) AULS IW3HO ; 
[(U) NOILVIASG GUVGNVLS GNY Nvaw) te 
9% HW2aKM 1931 - SANIVA AYMLSIWNBHOD IWOININOD 2 vW is 
3SNOW 446999 3HL NJ (XQU)ANIZVINL-S‘'E°!-O8LINIYUL-S°E'$ -OdQAHVX3H r 
4Q AGNLS ALIOINSDONIOUVO/ALIDIXOL OLNOYHO HANOW UNNd ALNIML 
t, 
€@ ayqer 
NN 
mw 


“HELLA A BO 


Te SP Oa CRT Rf Renee ee eRe ey ‘ Fad da ie ick A site iba Uta? as aa tol ha Bide hash . ret aah nae ra Sea i desi ew aT? F Pe en ner 


bs ee lb BSR A sa EER ; ‘ . De Torte PACS: : nti ? re? é 
oa ini BS eb ELAINE ie A TN TENA ET Als, AE Poa IY Bea AE ne toate SA EI ST Bae BT eM a Kit Ba RIN PRAT a IT EI IS 


on 
™ 


waa ee ow 


wee 


1S Te 


4 ae 


CALA LP OS SUAS. 


Vivad 3T3V1IVAV ON = --- 


tal 


a 
re] dNOYAD WONLNOD WOUS LN3SYad4S1IO AVANVOISINDIS = + 
k, 
7 (8 ) ZO + 4°2 (OF ) 470 ¥ 4% (Ol) GO + e&7% (Ol ) 2'O ¥4°% (6 ) 770 F4°2 g019/a1v 
: (@ ) to + eh (Ol) b°O ¥ BG (Ok ) €°O FF 9% (Ob ) 270 + Lt (6 )t’O ¥F 8'b ip/6 gop 
+({8 ) OG + 691 (Oo! ) S@ + GEE (or ) Ob + ELS (Ol ) © ¥ Lbh (6 ) te + Gt tp/6u 0Hd 
(@ j)2'Oo *FLE (Ot ) 4°O ¥ BE (Or ) 40 F 9'E (Ok ) 4°O * Ze (6 )+bO Le ip/6 giv 
(@ ) pO + S'S (Ot ) ZO + G'S {Oo } pO FES (Os ) €°O F's (6 ‘20 F S'S 1P/6 Oud 1 
(8 ) Sp ¥ Sat (O} ) te + FEL (oF ) O& F GEE (Or ) Of F PEI (Ol ) gp *F bet (p/Bu ors 
be (8 )v + SL (Ob ) * tt (ot ) z ¥ Gi (O§ ) ze ¥ Ze {6 ) be * Bt t/AT 1d9S 
5 
4 (@ )z + OF (Ol )eE + St (Ol de * Sb (Or ) Ee + rt (Or) S ¥ Lb tp/6u nna 
(3 ) 8 ¥ 9Et (Oo! ) O@ ¥ Bz) (Ol ) GZ * GEF (Ot ) G@ ¥ LES (Oot ) O08 + SPt tp/Su nis 
AVG/64/6u AvG/b4/6u AvG/64/5u Kva/by/bu Ava/by/bu San lvA 
001 /SLt Se L Sit foaze) AYLS INSHD 
((4) NOILVIASG GUVGNVLS UNV NVAW) ° 
9% ABAM 1SAL - SINIVA AULSIWBHOD IOINIVD 3.vw3d 
3SNOW $43€9998 3HL NI (XG) 3NIZVIu1-S‘E*}-OULINIYL-S*E' bt -OUGAHVX3H 
3O AQNLS ALIDINADONIONVO/ALIOIXOL DINOWHD HLNOW UNOS ALN|AL 


82 P19eL 


dae ak RARE RS 


pa 


f 


¢ 
3 


a o 


Vivd 31SVTIVAV ON = --- 


dNOYD WOULNOD wWOss IN3ZY3ASIG ATLNVOISINOIS 


uw 
> 


(Ol) 4'O FF bE (or) 470 + ETF (Oh ) ZO Zt (Ok ) ZO + e'b (Ok ) ZO + BE g079/a1V 
(Ol ) 2°O + PZ (Ok ) ZO + Pe (Or ) €°O + GZ (Os ) £70 + a°¢ (Of ) pO + Pe 1p/5 3079 
»(O} ) 46 + ZS (Ol ) bh © vEL (Ot ) 4b * 9% (Ol) GE -¥ 0% (Ot ) 0% ¥ Be tp/6u OHS 
(Ol) tO + €'€ (Ol ) c7O + Z'E (OF ) 270 + 4°E (Ooh ) 70 + OE (Ok }EO + ee ip/6 av 
(Ol ) 6°70 + 9°S (Ok ) €°O + S'S (Ok ) €°O + 9°S (Ot ) vO ¥ &'S (Ol ) GS°O ¥ S'S 1p/6 ONd 1 
.(OF ) 98 ¥ ves (Or ) 8h + CEI (Os ) Sy + OFF {Ol , ve + GOL (Of ) CE + OFF ip/bu O1ae 
(Or ) 8 + 62 (Ol ) ve + GP (OF ) 9 + ce (Or dV -4£ ¥ pe (Ol } €b + OF t/Nl LddS 
(oF ) € + Lb (O} DE + OF (or de + OF (Ol ) v + OF (Or ) © + 9 1p/Su nne 
(Ob ) £o + Zt (Oo! >) 4e OF Lt (Ol ) 44 ¥ bt (Ob } GE *F 9¢1 (O} ) Bb ¥ ESI ip /6w no 
——Tyo76u/sua EG 7o ER, Ba E77 AVG/b4/6u —“saniva 
001 /SLI se L S'} omae) AULS INBHD 


{(U) NOTLVIAIG GSYVONVLS GNV NV3W} 
€S WIBM LS3L ~ SAINIVA AYBLSIWBHO TOININS 32 1vw 
3SNOW 41436998 BHL NI (xXGu)AaNIZVIYL-S°S‘s-OULINIYL-S‘E* 1 -OUGAHVX3H 
40 AGNLS ALIOIN. SONIODUVO/ALIDIXOL SINOYWHD HINGW aNGd ALNIAL 


GZ Ftqey 


74 


et apg = 
ts 


“Ay 


Vee ant 


x4 


_ 


>My 


Ce tt Sell Sk oll Bl 
oe we ta de 


Cy 


La wal 
Wyre py BR 


ATR. 


cK 


BAU BEE I. | ERR REA, 


kr 
> 
k 
7 < 
1 ey 
? *, 
; wn rae 
i m~ wi 
4 
; a 
a 
a 
i s 
; vy 
te rx 
¥ «, 
h . a 
- z 
r ' 
‘ i 
5 oe 
: ; 
* 
& * 
= fx 
4 t Zo 
: *e 
<. 
k Se 
-d ig 
4 wf 
ch 
r, 
ViVG 37@V1IVAV ON = --- im 
dNOYS TOULNOD WOYS LN3Y344S1G ATANVOISINDIS = « % 
¢ 
rs 
= ie is ‘s _ x 
(OF ) z7'O + Lt (Ol ) ZO ¥ B's (Ol ) 7'O ¥F BE (Ol ) e°O + 64 (Ol) 1°O ¥ B't g019/a1Vv Se 
(Ol ) ZO + 4% (Of ) 270 + O% (Oh ) 270 4 O% (Oh ) 70 + 64 (Ok ) 270 + O'% 1p/6 go19 3% 
' «(Ob ) Zp + 46 «(Ob ) 2% ¥ Zot (ot) 6 + Lt (Ob ) 9} ¥ Sth (Ol ) a2 + ZhE tp/6u OHO 5 
5 (Ol ) 770 + 9°E (ok ) 270 + SE (Or ) 4°O ¥ GE (Ob ) 470 ¥ 9O'E (Ok ) b°O + 9°E 1p/6 giv S 
i (Ol ) t°O + 8'S (Ok ) €°O + 39'S (or) €'0 #65 (0 ) 2°O ¥ oS (Ol ) €°O *9°S tp/6 odd L we 
(Ot) €9 + GLt (Ol ) 6y + $91 (0! ) 8G + GFE (Cl ) ve * Let (Ol } 9€ + EeSt ip/ou orgs 
(oF) 9 + 9€ (or vz + Ze (O1 ) @ + FE (Or) Ss 7 te (Or } 9 + 9e L/AE 1d9S 
{G. ) Zz + 9 (Oo! ) € + OF (Or) z@ + St (OF ) v + 9b (Or ) & + Sb 1p/6u nng 
(Ot ) Bt + EL (Ol ) 8b + ESE (Ot } Gh + tp (Ob ) Zh + 4 (Ol } vOt % LOI ip/6u nis 
AVa0/64 bu AVG/b4/bu kvG/b4/6u AVG/b%/bu AVG/b4/bu San tvA 
001/SLI GE L st romney ASLSIWSZHD 


((4) NOILVIARG GYVGNVLS GNY NYV3W]) 
€G H33M LS3L - SANIVA AYMLSIWSHOD TWOININID 21vVWaS 
asnow +3€998 3HL NI (xQU)ANIZVIY1-G°E‘}-OULINIYI-S‘*E* | -ONGAHVX3H 
dO AGNLS ALIOINSDONIOUVO/ALISIXOL OTNOYWHD HLINOW YANO ALVIAL 


92 PLGEL 


SUCROSE GOR AGS RY 


Se 


SN 
| 

© 
i 


ES 


AS 


WAG 


PROTONS 


tS kEX 


Br 


(Oo 


AVQ/bx/bui 
O01 /SLt 


PETS LEP ESTY PLETE PEA DREAM RIERA VTA NSE acl REO ATT DL 
- : “_ 
= ° 


) 
) 


© 


+t 


& 
(Ol) 770 FER 
(O} ) 9°0 + S'°% 
(Ol ) te + bE 
(Ol ) vO + 4'€ 
(OF ) 6'O * 9°S 
(Ot ) O& + SEF 
(Ot ) Srp +49 
(ot) 8 4 02 
(Ot ) BE + OES 

RVG 754750 

se 


viva 3a1avTIVAV ON 


(Ol) +'°O FEF 
(Ok )S'O ¥ G% 
(O} ) GE + vel 
(oO! ) vio + Ee 
(Ol ) 6°O +* 6S 
(Or ) 6 + Ze 
(Ol ) 8 + BP 

(Or ) z + Lb 

(Ol ) Ge + Let 

= av OER TES 


(Ol) €°O + Zt 
(Os )9'0 * 2% 
(OF) ce + 2% 
(Or ) G'O + Z‘E 
(Oh ) BO + 6S 
(or ) 92 + 60} 
(Or ) 6@ + OS 

(or ) @ + Ot 

(oO! ) + vet 

a aaa 


dNOAD OUANOD WOYY LNAYBZASIGO ATLNVOTAINSIS 


((4) NOILVIARG O4VONVLS UNV Nv3aW) 


6£ H33M LS351 - SBSNTIVA AYLSIWBHD WOINITS JIVN 


£Z@ F19eL 


3SNOW $3E6098 SH!L NI (XG4)3NIZVIUL~S‘°E*}-OULINIYI-S‘E °t -~ONGAHVX3H 
JO AGNLS ALIOINSSONIONVO/ALIOIXOL SOINOUHD HINOW dNOS ALN3AL 


zo + eh 
L'0 ¥ L°% 
IS + BEF 
L°0 + ve 
es + o'9 
ve + St 
Oth 4+ BL 

9 + Lt 

:) a 220 

a ee 


g019/81V 

tp/5 go19 
tp/6u OHO 
tp/65 av 

1p/6 Od L 
1p/Bw o1ut 
L/NY 1dDS 
ip/6u nna 
ip/6u n19 


SAN VA 
AYLSIWANS 


76 


SS 


i, 


SANE 


. 


SER. IRR IA adi t RSE EG AIT EGE IORI PRG, © Wael Pires TY! 


5 ; 
: 2 
Ss 
ro OU 
ma 
5 3 
J 
“3 
t kK, 
1 
: 
i, 
5 4 
wa 
6. 
% ‘ 
5 Fi 
4 % 
a 
2 
ad *ha 
Y 4 
4 
2 o 
; ne 
f 
oe 
Vivd 31a€V1IVAV ON = --- ro 
dNOAD TONLNOD WOUS LINBYAASIG ATLNVOIAINDIS = « ox 
as 
, {O )} O0'O # ---- (Oh ) 20 FF BE (Ob ) zo F Lh (1) fs *FB4 (Ol ) ZO F 42't g029/81V uM 
‘ a Se ee ee ine ; ow 
Sl (0 )O0'O * ---- (Or ) 10 FEE (Ol ) 20 + O'% (Ok > 20 + O'S (OF ) €°O ¥ O'? 1p/B gai Ait 
‘ ma 
: (Oo )0O ree (Ol) GG + 9Gt (Ot ) Gb GZ (Or ) OF + ohh (OF ) e& + Ett Lp/Sw OHO rae 
a, 
B (O ) O0'O ¥ ---- (Ot } p°O + be {Ol ) 4 OO fee yD» Jo 1_ve (Oh) 60 + EE ip/S giv zs 
“a bs a 7 2 ( 
{O ) O°O + ---- (Or ) wP'O 4s {Orb ou wus fo yy GO e/e|veg (Oh pe O + UG IPp/B OUd + of 
(0 )90 Fp oneee +(Ob ) ¢9 + Ou8 (Or J be + LVS cur) 98 + 9 {Of ) cy + Got tp/bu Olds se 
ey 
i (0 )O FF --=- (ol) 2 + Ge (Of } tb) ¥ GE (01) St ¥ er (0) ) 96 =F 4PY L/NL 4d9S is 
a 
io )0 ¥oene- +(Ob ) € ¥ it (OF ) Zz + St (Ot ) @ + Sh (Or ) Z + uh Lp/6u nna in 
(o )0o Fo ocee- (Or ) &b ¥ ety (ot ) 98 + 9%4 (Ot ) 6 > Sbt (Ot ) OF ¥ €Cb Lp/bw 19 ay 
AVG/bu/bu z iva/54/75u AVG/bY bu AvG/by 7b AVG7By /Bu SSN IVA ey 
001 /SLt se L Gt rome) AYLSIWAHO Pe 
t 
* 
{(4) NOILVIA3O GYVGNViS GNV NV3W] ce 
6L W33M 1S31 - S3NIVA AYLSINSHO IOINIID 31vw34 irs 
3SNOW $3E€999 3BHL NI (xG4U)3NIZVIYL-S‘E*+-OULINIYL-S‘E*} -GCUGQAHVX3H ee 
AO AQNLS ALIDIN3SDONIONVO/ALIDIXOL DINGSHD HLNOW UNOS ALNSME me 


gz e1qeL , 


ius dthi al tele ete, AMMO es hditeaonatichaa, 


Es 


ike’) 


a) fy 2 
z 
2 
] e 
, é 
, Py 
1 2 
3 Q 
f ? 
4 £ 
ar ‘© 
; : 
? 
%, 
% 
ry 
" 
3 ‘ 
y 
: : 
i x, 
2 
. 
4 ViVG 378VTIVAV ON = --- ! 
1 
; dNOND OULNOD WOUS LNBYZASIG ATANVOIAINOIS = « a 
: 
4 ie 
rs 
a = a 2 = 4 
: (O01 ) ZO + Ht (ok ) €°O + 874 (oh) zo + eb (Or ) ZO + 2h (Or) ZO 2 et g019/a1V Ss 
fh a ee 3 a = bal 
(OL ) L°O + £°% (Ok ) GS°O + 9°% {Or ) S'O + 9°Z% (Ok ) 270 + 9°% (Or ) S°O + L‘% ip/6 go19 e 
™ 
: (Ok ) Ot} + GLI (Oh } 16 + EEF (O01 ) ve + EFF {Ob } O98 + 4Ht (O01 ) 6& ¥ Let 1p/6w 0HO “i 
é; (Ok ) S°O + ZL°E (or ) ©&°O + we (Or ) €°O FF bE (Oh )vO F1°E (Or ) ¥'O + we tp/6 atv e 
_ 2 a a = ' re 
: (Ol ) Zt + 99 (Ok ) 970 + 6°S (Ok ) 8°O + 0'9 (Ob ) €°O + 2°S (Ob ) 80 F4°9 tP/6 oud L A 
| (Ol ) 9% + 0% (Ob ) teh + Let (Ok ) 8S + Bt (OF ) See + SGI (Ol ) HGH + 19h 1p/6u oa . 
i - a = se = a 
_ (Ot ) 9L «+ 2S (Ot ) 78 + OS (Ol ) 94 OF BY (or) 8 + SZ (O01 } OF FE 1/N] 1d9S x 
‘A a , oe = zs e 
(0! 5 9 + 2 (OF ) € + Bt (0+ ) v + be (Ol ) ZF ve (Os ) S + GI 1p/Swu nng ® 
Si 
(Ot ) 9€ + GEL (OF } 9G + OEF (Ol ) 9% + ESF (OF ) 92 + Ger (01 } @ + GEL ip/6u nis © 
AVO/54/bui AVG/6»/5ui AVG/64/ba AV 9 4 750 KVQ/b /bu y SAN IVA 
oon /SLt SE L St 0'O AMLS THEBES 


: {(4) NOILVIARG GUVONVLS ONV NV3W3 

; GO 433M L1S4L - SANTIVA AdLSIWBHD IWSININID ZIVW 

aSNOh $3609 3HL NI (XQYU)aNIZVIUL-S*E*t-OULINIYI-S'E* | -OUGAHVX4H 
40 AQNLS ALIDINSOCNIQNVO/ALIDIXOL SINGYHD HLNOW NO ALN3BAL 


78 


6Z F19eL 


: 


70, RN Pal aS sae a a -29" ah a) ag te ee = —— = 
SR ce OL acy eater a en Dee Roe Se ee Ee SEP Tn Pe Ree RE Eee . : = —— 
i, eb FP, ‘ ooh ea) Fun gi Aik, AM she ie i ESS SMS inom DG, C8 SR EW treet Es Fa ee i hi* rhe Sao See a 2 Rete Ay Aare es Bi LE e akan a Lae a Te Deh Fac na LTT Bk ane 
a 
. os 
3 « 
2 5 
e 
e e 
: ron) | 
x ™ % 
c t 
x 

K “a 
”~ 

Ps 
\ Lg 


ER 
~ 
tee 


a 
' 
Mf 
: 
K ce = 
r " 
Pe ' 
: ‘s 
; z 
i 5 
% ae 
i, ty 
re 
A 
; 
4 e 
& 
: 2 
A a 
5 Viva 31GVIIVAY ON = --- 2 
4 dNOAS JOYLNOD WOYs LN3SYR4SIG ATLNVOISINDIS = + : 
: 
ff -_ oz ~_ ~ — 
5 (OF } ZO + aA't (Ok) ZO FBt (Ob ) e€°O Fu24't (Ol ) 2770 ¥ 8't (Ol ) B°O ¥ 84 g019/a1Vv % 
{ A 
i ~~ - - - _ . 
i (O} ) BO + 'Z (Or ) €°O + 4°% (OF) GS°O + 0% (O} ) €'O * 4°% (Ol ) EO + 42% ip/6 ao19 a 
t as ts is LS _ r 
f (Ot ) 94 «+ ESE (Ot } Le + GEE (Ot ) 99 + Bz (Ot ) 9% + Bhb (Ob ) OF F thE 1p/6u 70HO a 
: (Ok ) S°O + GE (Os ) zo * BE (Ok ) 4°0 * S'E (Ob ) €°O + BE (Ol ) €°O * BE 1p/6 siv fy 
: = = se Ay a t 
x (Ot ) E's + £°9 (Ot )}) v'O + 0O'9 (Oot ) bot + G’°S (Ot >) S°O + €°G (Or ) E°O + B'S 1p/6 Odd £ a 
(Ob ) pL + BYE (Ot ) Op + vOt (Ob ) 3G + GPE (Ot ) vG *F GG (Ol ) Op + Obt ip/6u ora. i 
i = 2 - x “ 
(Ob ) 6 ¥ EE (OF )S + SZ (Ot ) Lb + 82 (or ) 8 + £2 (Ol ) 6 + St t/NI 1d9S a 
= = oe s a e 
A (O} ) + St (OF ) € + Lb (ol ) 6 + 0% (Or ) z@ + 2 (Ok DE + Lt ip/Bu nng , 
be 7 o = : 4 
(Ob ) Lt + 98} (Or ) Ef + bet (Ot ) 41o ¥ LBB (Ol ) pe ¥ S& (OF ) OZ OE} ip/6u nis x 
el —— (ic eee? { 
A¥0/64/bu Av0/55/ba 4¥a/6%/6ii AVa76%/bia x¥0764/60 SanIvA a 
é Oo$ /GLt SE L S’h foene) AULSIWSHD 5 
{(4U) NOILVIA3G GUVONVLS GNY NvaN} , 
SO} 434M LS31 ~ SANIA ABLSIWAHD WOININOD 3 1vwa3 
3SNOW $43E998 3HL NI (XGu)aNIZVINL-S°E*$-OULINIYWI-S‘°E°$ -QUGAHVX3H 


40 AQNLS ALIDINZSGNIONVO/ALIOIXOL SINOUHS HINOW YNOS ALINSAL 


Of FiqeL 


Fe 


LFS LTT AEA RAE REIS Ri ELE ELAR RIE Fee negenger eran es 


2 

TABLE 31 | 
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TWENTY-FOUR MONTH CHRONIC TOX:CITY/CARCINOGENICITY STUDY OF ( 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5,~TRIZINE IN THE B6C3F1 HYBRID MOUSE : 
INCIDENCES OF CATARACTS oT 

i 

TEST WEEK t 
DOSE ; 
(mg/kg/day) SEX 25 51 78 103 
0.0 M 0/84 2/73 2/58 4/49 S| 
F 0/85 0/75 0/63 3/51 
1.5 rT 0/83 2/71 3/57 1/42 ; 
F 0/85 2/73 1/60 2/46 

2 
7.0 M 0/84 0/72 0/58 0/41 SI 
F 1/85 1/74 0/64 9/55 

( 

35.0 M 0/84 1/70 1/54 3/38 
F 1/85 0/74 0/61 0/46 : 

175/100 n 1/54 1/38 2/25 6/20* al 

F 0/49 9/42 0730 1/26 


* Significantly diferent from the appropriate control group, 
p<0.05 
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*Animals with cataract where tie eye was used for blood 
collection were eliminated from the statistical analysis 
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TABLE 31 A : 
TWENTY-FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 5 i 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5,-TRIZINE IN THE B6C3F1 HYBRID NOUSE 
; x 
INCIDENCES OF CATARACTS* 6 
(REVISED) i 
TEST WEEK Me 
DOSE ited 
(mg/kg/day) SEX 25 Si 18 103 ge 
0.0 M 0/14 0/71 0/56 2/47 “ 
F 0/35 0/75 0/63 2/50 aK 
oe 
4.5 M 0/83 0/69 0/54 2/41 is 
F 0/85 0/71 0/59 1737 Ba 
z 4 
7.0 M 0/84 0/72 0/58 0/41 ia 
F 0/84 0/73 0/64 6/52 Ne 
35.0 M 0/84 0/69 0/53 2737 
F 0/84 0/74 0/61 0/46 
175/100 M 0/53 0/37 0/23 2/16 
F 0/49 0/41 0/30 1/26 
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TABLE 44 
TWENTY~FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY 
STUDY OF HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE 
IN THE MALE B6C3F1 MOUSE : 


ETT I TTT TT AGT APT tL NED 


Statistical Evaluation of Histopathologic Lesions® @ | 
Dose (mg/kg/day) 0.0 ds5. 150 35.0 175/100 
E SKIN>, Chronic Dermatitis 
E 26/63 21/23%%* 25/26%** 21/28%* 16/27 
E (41.3%) (75.0%) (59.2%) @ | 
E 
i SKIn>, ulcer 
E 0/63 5/23* 6/26* 4/28* 0/27 
(08) (21.7%) (23.1%) (14.2%) (0%) 
LUNG, Alveolar/Bronchiolar Carcinoma & fl 
L 3/63 6/60 3/62 7/59 5/27 


(4.8%) (10.0%) (4.8%) (11.9%) (18.5%) 


LUNG, Alveolar/Bronchiolar Adenoma 
6/63 5/60 5/62 7/59 1/27 
(9.5%) (8.33) (8.1%) (11.9%) (3.7%) 


@ 


LUNG, Alveolar/Bronchiolar Carcinoma and Adenoma (Combined) 
9/63 11/60 8/62 14/59 6/27 
(14.3%) (18.3%) (12.9%) (23.7%) (22.2%) 


LUNG, Histiocytosis 


2/63 1/60 0/62 2/59 3/27 @ 
(3.2%) (1.78) (0%) (3.4%) (11.18) 
KIDNEY, Malignant Lymphoma 
1/63 2/60 4/62 4/59 1/27 
(1.6%) (3.38) (6.4%) (6.8%) (3.7%) 


eG 


“statistical analyses were conducted on the combined data 
collected from animals which either spontaneously died or were 
sacrificed in a moribund state following the 12 month sacrifice 
and from animals at the 24 month scheduled sacrifice. 


: 
¢ 
t 
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bskin and eyes were microscopically examined for animals at the 
1.5, 7.0 and 35.0 mg/kg/day dose level only when a gross lesion 
was noted at necropsy. 


4¥ 


* = Significantly different from the control group, p < 0.05. 
**k «= Significantly different from the control group, p < 0.01. 
wee = Significantly different from the control group, p < 0.001. 
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TABLE 44 (contd) 


TWENTY-FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY 
STUDY OF HEXAHYDRO-1,3, 5-TRINITRO-1,3,5-TRIAZINE 
IN THE MALE B6C3F]. MOUSE 


s 
i 


Statistical Evaluation of Histopathologic Lesions® 


Dose (mg/kg/day) 0.9 1.5 7.0 35.0 175/100 
EYE >, Subcansular Cataract 
4/63 0/1 070 1/1 3/27 
(6.3%) (11.13%) 
LIVER, Malignant Lymphoma 
0/63 1/60 4/62 5/59 0/27 
(03) (1.7%) (6.4%) (8.5%) (0%) 


LIVER, Hepatocellular Carcinoma 
13/63 20/60 16/62 18/59 6/27 
(20.6%) (33.3%) (25.8%) (30.5%) (22.2%) 


LIVER, Hepatocellular Adenoma 
8/63 6/60 1/62** 7/59 7/27 
(12.7%) (10.0%) (1.6%) (11.9%) (25.9%) 


LIVER, Hepatocellu °~ Carcinoma and Adenoma (Combined) 
21/63 26/60 17/62 25/59 13/37 
(33.3%) (43.3%) (27.4%) (42.4%) (48.1%) 


SPLEEN, Lymphoid Hyperplasia 
6/63 18/60** 17/62* 9/59 1/27 
(9.5%) (30.0%%) (27.4%) (15.2%) (3.7%) 


TESTES, Degeneration 
0,63 2/60 2/62 6/59 3/27 
(0%) (3.3%) (3.2%) (10.2%) (11.1%) 


"statistical analyses were conducted on the combined data 
collected from animals which either spontaneously died or 

were sacrificed in a moribund state following the 12 month 
sacrifice and from animals at the 24 month scheduled sacrifice. 


bskin and eyes were microscopically examined for animals at the 
1.5, 7.0 and 35.0 mg/kg/day dose level only when a gross lesion 
was noted at necropsy. 


* = Significantly different from the control group, p < 0.05 


ke m Significantly different from the control group, p < 0.01 
x*e* « Significantly different from the control group, p < 0.00i 
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TABLE 45 


‘TWENTY-FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY 
. OF HEXAHYDRO-1,3,5 TRINITRO-1,3,5-TRIAZINE IN THE 
FEMALE B6C3F1 MOUSE , 


Statistical Evaluation of Histopathologic Lesions® 


DOSE (mg/kg/day): 0.0 1.5 7.0 35.0 175/100 


LUNG, Alveolar/Bronchial Carcinoma 
3/65 1/62 3/64 3/64 4/31 
£4.6%) (1.6%) (4.7%) (4.7%) (12.9%) 


LUNG, Alveolar/Bronchial Adenoma 
4/65 2/62 5/64 9/64 3/31 
(9.2%) (3.2%) (7.8%) (14.1%) (9.7%) 


LUNG, Alveolar/Bronchial Carcinoma and Adenoma (Combined) 
7/65 3/62 8/64 12/64 7/31 
(10.8%) (4.8%) (12.5%) (18.8%) (22.6%) 


LUNG, Histocytosis 
1/65 1/62 3/64 3/64 9/31%** 
(1.5%) (1.6%) (4.7%) (4.7%) (29.0%) 


LIVER, Hepatocellular Carcinoma 
0765 4/62 3/64 6/64 3/31 
(0%) (9.7%) (4.7%) (9.4%) (9.7%) 


LIVER, Hepatocellular Adenoma 
1/65 1/62 6/64 6/64 3/31 
(1.53%) (1.6%) (9.4%) (9.4%) (9.7%) 


LIVER, Hepatocellular Carcinoma and Adenoma (Combined) 
1/65 5/62 9/64* 12/64* 6/31* 
(1.5%) (8.1%) (14.1%) (18.8%) (19.4%) 


| 

9; 

“statistical analyses were conducted on the combined data 4 
collected from animals which either spontaneously died or were i 
sacrificed in a moribund state following the 12 month sacrifice 4 
and from ar;imals at the 24 month scheduled sacrifice. 3 

: 

* m Significantly different from control group, p < 0.05 9: 
| 

** = Signivicantly different from the control group, p < 0.01 j 
° 
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TABLE 46 


TWENTY-FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY 
OF HEXAHYDRO-~-1,3,5 TRINITRO-1,3,5-TRIAZINE IN THE 
FEMALE B6C3F1 MOUSE : 


Statistical Evaluation of Histopathologic Lesions? 
Versus Historical Controls 


Historical 


DOSE (mg/kg/day): 0.0 1.5 120 35.0 175/100 Controls> 
LIVER, Hepatocellular Carcinoma 
0/65 4/62 3/64 6/64 3/31 101/2469 
(0%) (6.4%) (4.7%) (9.4%) (9.7%) (4.1%) 
LIVER, Hepatocellular Adenoma 4 d 
1/65 1/62 6/64 6/64 3/31 98/2469 
(1.5%) (1.6%) (9.4%) (9.4%) (9.7%) (4.0%) 


LIVER, Hepatocellular Carcinoma and Adenoma (Combined) 
1/65 5/62 9/64 12/6469 673199 19972469 


(1.5%) (8.1%) (14.1%) (18.8%) (19.4%) (7.9%) 


"Statistical analyses were conducted on the combined data collected 
from animals which either spontaneously died or were sacrificed in 
a moribund state following the 12 month sacrifice and from animals 
at the 24 month scheduled sacrifice. 

b TP Technical Bulletin No. 10. 

© Significantly different from control group, p < 0.05 


d Significantly different from historical control, p < 0.05 
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FIGURE 5 
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ANALYSES OF THE RDX TEST ARTICLE 


SCOPE 


1.1 The procedure describes the analysis of the RDX test article for purity. 


1.2 This method is recommended for use only by experienced analysts familiar 
with High Performance Liquid Chromatography (HPLC) or under close super- 
vision of such cualified persons. Q 


INTERFERENCES 


2.1 Solvents, reagents, glassware and other sample processing hardware may 
yield discrete artifacts and/or elevated baselines causing misinter- a 
pretation of chromatograms. All of these materials must be shown to be 
free from interferences under the conditions of the analysis by running 
method blanks. 


EQUIPMENT 3 


3.1 Higher Performance Liquid Chromatography 
* constant flow, isocratic pumping system 
* reverse phase column, 10 »p ~- 3.9 mm x 30 cm y-Bondapak Cig column 
+ ultraviolet detector capable of monitoring 4 = 254 nm 


* strip chart recorder and electronic integrator capable of measuring 
peak areas and performing an internal standard calculation. 


REAGENTS o 


4.2 Methanol, Actronitrile, and Nater, HPLC Grad2 or equivalent 


4.3 RDX. Standard Army Referer:ce Material (SARM), supplied by Sponsor, i 
(Purity 99.8%). & 


CALIBRATION 


5.1 Calibration standards were prepared from stock solutions containing 
200 wg RDX, and propiophenone pe, ml acetonitrile so as to bracket 2? 
the working range of the chromatooraphic system. These concentrations ee 
were: 2 pg/ml, 10 yadml,.20 uade)..and. 40. uo/mi. ‘ 


| 

4 

| 

} 

a 

| 

; { 
4.1 Propiopnenone, an internal standard, Aldrich Chemical Company (Purity 99%) 
| 
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5.2 A constant injection volume of 15 yl was employed for all measurements. 


5.3 In order to determine the precision of the HPLC system, a series of 6 
replicate injections of the 20 ya/ml solution were made. 


5.4 Retention times should remain relatively constant (within + 5% day to 
day) with RDX being 3.7 minutes, and propiophenone 7.3 minutes under 
the specified conditions. If the retention times are not within + 5%, 
supervising chemist should be informed prior to the analysis and cor- 
reactive action should be taken. 


QUALITY CONTROL 


6.1 Before processing any samples, the analyst should demonstrate through 
the analysis of a blank that all glassware and reagents are interfer- 
ence free. 


6.2 Ina typical sample set, a minimum of one blank and five samples wil] 
be analyzed. 


6.3 The analyst will follow each step in an analytical protocol without 
deviation or improvisions in order to accurately assess the perfor- 
mance of the method. Prior to making any changes in the procedure, 
analyst will consult the supervision chemist and the supervising 
chemist and Q.A. cfficer will review and approve all the changes. 


SAMPLE PREPARATION 


7.1 The test article will be spread on a sheet of paper, and five samples 
wil? be takin from different areas. Eact sample shal] have a weight 
of 1.150 ma. The samples will be collected in amber vials and stored 
at refrigerator temperatures in the dark until analysis. 


7.2 A portion of the sample (100 mg) will be weighed and transferred to a 
100 mi volumetric flask. The internal standard will be added and it 
will be diluted to volume. It will be further diluted to a concentra- 


tion of 20 yg/ml and analyzed by high performance liquid chrematography. 


7.3 If the sample is not analyzed immediately it will be stored at refrig- 
erator temperatures in the dark 


HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) 
8.1 Each sample was analyzed by reverse phase HPLC using the conditions 
described below: Column, 3.9 mm x 30.0 cm u-Bondpak Cys; Solvent 


System, methanol:water (55%:45%, v/v); Flow Rate, 1.5 ml/min; 
Detection, UV at 254 nm; Sensitivity, 6.1 AUFS. the retention times 
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of RDX and propiophenone were 3.7 and 7.3 minutes, respectively. The 
limit of detection was 2 yg RDX/ml acetonitrile and is defined by 5x 
. the background nouse. The representatibe chromatoaram is Figure 1. 


The chromatographic system was calibrated daily with a minimum of 
two injections of one standard representative of chromatographic 
range, 


. 8.3 An injection volume of 15.0 1 was used for each sample. If the peak 
area exceed the linear range of a sample it was diiuted and reanalyzed. cd 
CALCULATIONS 


9.1 Determine the concentration fo RDX using the formula: 


oie (Ax) (Wis) x DX 100, 
i ee % ROX in Semple = 


ei 3 _ (Fx) Ais (Ws) 


Where @: 
Ax = Area (X) where x is RDX 


Ais = Area (internal standard) 
Fuss Area (x) x Weignt (is) @ 
Area (is) x Weight (Wx) 
Wis = Weight of the internal standard 
Ws = Weight of the sample 6 
D = The dilution factor 
Wx = Weight of component x is RDX 
9.2 The results should be reported in percent RDX. Where replicate samples 
are analyzed, all data should be reported. Al] results were recorded @ 


in standard IITRI logbooks and these plus chromatograms and data tapes 
are retained in the Chemistry Division Q.A. files. 


( 
~~ 
@ 


108 


a, 


a Hh Noe RS PRP RENN RI LL ie” + . . ¥ ae Ta ty ~ : 
NE Ee Ttatetatin le RE Ce Ae ahha peat TA A ite OEY Bere ie OR ORR RE TRE ROR E tne RNC ee OREN TRIE Ah MECN GEC WE Ae! 


ab a ah An AD tir, I Sas Sa Oe Abe 20 ok ok OE 2 ee a as A SE OS ee ee eee eee Ee ee ee! 


ANALYSIS OF RDX IN DIET PREMIXES 


SCOPE AND APPLICATION 


1.1 This method covers the determination of RDX in diet premixes. 
. at 10% and 50% levels. 


1.2 The sensitivity of this method is usually dependent on the level of 
interferences present in the samples, rather than the instrumental 
limitations. 


1.3 This method is recommended for use only by experienced analysts familiar 
with High Performance Liquid Chromatography (HPLC) or under close 
supervision of such qualified persons. 


SUMMARY OF THE METHOD 


2.1 A weighed quantity of the premix was stirred with 50 ml of acetonitrile 
for 30 minutes. The suspension was filtered through a porous glass 
filter and the filtrate was transferred with washings to a volumetric 
flask. Propiophenone, the internal standard was added to the filtrate 
or a portion, thereof and this solution was diluted to its final volume. 
The samples were analyzed using reverse phase high performance liquid 
chromatography. Each was eluted on 3.9 mm x 30.0 cm y-Bondapak Cy. 
column with methanol:water (55%:45%) and the eluant was monitored with 
an ultraviolet absorption detector at A = 254 nm. 


INTERFERENCES 

3.1 Solvents, reagents, glassware aad ov:er sample processing hardware may 
yield discrete artifacts and/or elevated baselines causing misinter- 
pretation of chromatograms. All of these materials must be shown to be 
free from interferences under the conditions of the analysis by running 
method blanks. 

3.2 Interferences coextracted from the samples will vary considerably from 
source to source, depending on the type of animal feed used in the study. 

MATERIALS 

4.1 Erlenmeyer flasks, 125 ml 


4.2 Filtering apparatus, vacuum flask, 125 ml; fritted glass filters, 
porosity M, ASTM 10-20 microns. 


. 
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EQUIPMENT 


5.1 Mettler Grammatic Analytical Balance, No. 1-970 
5.2 Corning Hot Plate Stirrers, BC 351 
5.3- Buchi Evaporator, Model R @ | 
5.4 Sample Clarification Kit, Grganic (Water's Associates) 
_§.5 Higher Performance Liquid Chromatography 
* constant flow, isocratic pumping system 
* yeverse phase colum, 10 p - 3.9 mm x 30 cm p-Bondapak Ci, column Q | 
* ultraviolet detector capable of monitoring A = 254 nm 


* strip chart recorder and electronic integrator capable of measuring 
peak areas and performing an internal standard calculation. 


REAGENTS 


6.1 Propiophenone, an internal standard, Aldrich Chemical Company (Purity 992) 
>) 6.2 Methanol, Acetonitrile, and Water, HPLC Grade or equivalent : 
7 6.3 RDX, S.A.R.M., supplied by the sponsor (Purity 99.8%) oF 


CALIBRATICN 


7.1 Calibration standards were prepared from stock solutions containing a 
200 ug RDX, and propiophenone per ml acetonitrile so as to bracket ba 
the working range of the chromatographic system. These concentrations 
were: 2 ug/ml, 10 yg/ml, 20 pg/mi, and 40 pg/ml. 


7.2 A constant injection voiume of 15 yl was employed for all measurements. 
7.3 In order to determine the precision of the HPLC system, a series of 6 


replicate injections of the 20 yg/mi solution were made. 
7.4 Retention times should remain relatively censtant (within + 5% day to 
day) with RDX being 3.7 minutes, and propiophenone 7.3 minutes under : 
the specified conditions. If the retention times are not within + 5%, 
supervising chemist should be informed prior to the analysis and r 
corrective action should be taken, of" 
, : 
s 
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QUALITY CONTROL 


8.1 Before processing any samples, the analyst should demonstrate through 
the analysis of a blank that al] glassware and reagents are interfer- 
ence free. Each time a set of samples is extracted or there is a 
* change in reagents, a method blank should be processed as a safeguard 
against laboratory contamination. 


8.2 Standard quality assurance practices were used with this method. A 
minimum of 6 replicate spiked samples were analyzed to validate 
the accuracy of the method. If doubt should arise concerning the 
identity of the peak on a chromatogram, confirmatory techniques 
such as mass spectrometry should be used. 


8.3 In a typical sample set, a minimum of one blank and scheduled samples 
will be analyzed. A control sample will be prepared by adding a known 
concentration of RDX to the sample. The concentration will be in the 
working range of chromatographic system as determined by calibration 
experiment. 


8.4 The analyst will follow each step in an analytical protocol without 
deviation or improvisions in order to accurately assess the perfor- 
mance of the method. Prior to making any changes in the procedure, 
analyst will consult the supervising chemist and the supervising 
chemist and the Q.A. officer will review and approve all the changes. 


8.5 The typical analysis will consist of the following samples shown in the 
diagram. One blank sample, 6 premix samples as is, 3 spiked samples. 


Analysis 
of Samples 


Baa 


: perc Read aS" 
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Samples c 
Analyzed ae 
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SAMPLE EXTRACTION 
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SAMPLE COLLECTION 


9.1 Samples are collected and stored prior to analysis according to 
SOP 81-sample collection (TNT & RDX Premix) 


The appropriate amount of sample is weighed into a 125 ml Erlenmeyer 
flask using standard operating procedures. The sample amount for both 
the 10 percent and 50 percent premix is one gram. Approximately 50 mis 
of acetonitrile is added to the flask and it is stoppered. The sample 
is extracted by stirring for 30 minutes at room temperature. 


Following extraction, the sample was filtered through a medium porosity 
fritted glass filter. In this operation the extraction mixture was 
swirled to form a uniform suspension and immediately poured into the 
glass funnel. A stirring rod was used to drain the last drop of liquid 
from the flask. 


The extraction flask was rinsed with three portions of acetonitrile of 
approximately three mils each, and the rinse is poured into the funnel. 
This procedure is repeated three times, then the vacuum is reapplied 
and the washing process is completed. 


The filtrate is transferred via a short-stem funnel into a volumetric 
flask. The filtering flask is rinsed three times, with approximately 

6 ml portions of acetonitrile, and the rinses are added to the volumetric 
flask. The size of the volumetric flask and the subsequent treatment 

of the sample depend on the initial RDX concentration in the sample. 

The dilution for sample is shown in Table 1}. 


An aliquot (approximately 10 ml) is filtered using a Water's Organic 
Sample Clarification Kit using 0.5 um filter. The sample is now 
ready for analysis for HPLC. 


STORAGE OF SAMPLES 


All samples including premixes and blank feed will be stored in the 
dark at refrigerator temperatures. 


If the sample preparation procedure is stopped at any point during 
the working day, the samples should be stored in stoppered vessels 
in the dark at refrigerator temperatures. 


e 
_ 


idee: 


1 mi extract plus T ml extract plus 

1 ml I.S. to volume 1 ml I.S. to volume 

of 50 mi with of 50 ml with 
acetonitrile 


In the case of a sample analyzed by the method of standard 
addition 1 ml of the original extract was diluted with 59 ml 
acetonitrile, and 1 ml of the extract added to 1 ml of the 
spiking solution of known concentration was diluted with 
acetonitrile as above. 


Samples that are ready for HPLC analysis will be stored in the dark at .. 


refrigeration temperature. 


Similarly, RDX anc pvorisphenone standards and al] standard solutions 


will also be storec «cs the dark at refrigerator temperatures. 


HIGH PERFORMANCE LIQUID CHROATOGRAPHY (KPLC) 


12.1 


Each sample wes analyzed by reverse phase HPLC using the conditions 
described below. Column, 3.9 mm x 30.0 cm p-Bondpak Cys; Solvent 
System, methanol:water (55%:45%, v/v); Flow Rate, 1.5 ml/min; 
Detection, UV at 254 nm. The retention times of RDX and propio- 
phenone were 3.7 and 7.3 minutes, respectively. The limit of 
detection was 2 wg RDX/m] acetonitrile and is defined by 5x 

the background noise. The representative chromatogram is Figure 1. 


The chromatographic system was calibrated daily with a minimum of 


_ two injections of one standard representative of chromatographic 


range. 


An injection volume of 15.0 u1 was used for each sample. If the peak 
area exceed the linear range of a sample it was diluted and reanalyzed. 
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12.4 Following the completion of an analysis or set of analyses, a gradient 
going from initial solvent conditions to 100% methanol in 15 minutes 
will be used to elate polar compounds from the column. Elution at ' 
100% methanol will be continued for at least 1 hour. Oi 


CALCULATIONS 


13.1 Determine the concentration of RDX using the formula: 


o ‘ _ (Ax)(Wis) x D x 100 
%RDX in Sample = Mov tia) xp ee 


Ax = Area (X) where x is RDX O | 
Ais = Area (internal standard) 


. Area(x) x Weight(is) 
Area(is) x Weight(Wx) 


; » Wis = Weight of the internal standard 
Ws = Weight of the sample 

The dilution factor 

Wt of component x is RDX. 


Where 


x 0 
non 


13.2 The results should be reported in percent RDX composite. This is 
the RDX actually used in the toxicity study. Where replicate samples 
are analyzed, all data should be reported. All results are recorded 
in standard IITRI logbooks and these plus chromatograms and data tapes 
are retained in the Chemistry Division Q.A. files. 
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14.1 Safety regulations will be followed at all times especially with regard 
to the handling of toxic materials. When the premix samples are being 
handled, a lab coat, gloves and a mask will be appropriate attire. 

When solutions as extracts are being handled, a lab coat and gloves 
should be worn when there is the change of direct contact with these 
materials. 
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Figure 1. 
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Chroniatogram of ROX (1) Propiozhenone (2) Standard, 
20 yo/me 
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ANALYSIS OF RDX IN DIETS 


1.1 This method covers the determination of RDX in diet samples at 0.0005% to 
* 0.106% level. 


SCOPE AND APPLICATION 
1.2 The sensitivity of this method is dependent on the level of interferences 
present in the samples, rather than the instrumental limitations. 
1.3 This method is recommended for use only by experienced analysis familiar 
with High Performance Liquid Chromatography (HPLC) or under close super- 
vision of such qualified persons. 


SUMMARY OF THE METHOD 


2.1 A weighed quantity of the diet was stirred with 50 ml of acetonitrile 

for 30 minutes. The suspension was filtered through a porour glass filter 
and the filtrate was transferrec with washings to a volumetric flask. 
Propiophenone, the internal standard was added to the filtrate or a 
portion, thereof and this solution was diluted to its final volume. 

> The samples were anaiyzed using reverse phase high verformance liquid 
Chromatography. Each was eluted on 3.9 mm x 30.0 cm u-Bondapak Cis 
column with methanol: water (55%:45%) and che eluant was monitored with 
an ultraviolet absorption detector at > = 254 nm. 


INTERFERENCES 

3.1 Solvents, reagents, glassware and other sample processing hardware may 
yield discrete artifacts and/or elevated baselines causing misinter- 
pretation of chromatograms. All of these materials must be shown to be 
free fror interferences under the conditions of the analysis by running 
method blanks. 

3.2 Interferences coextracted from the samples will vary considerably from 
source to source, depending on the type of animal feed used in the study. 

MATERIALS 

4,1 Erlenmeyer flasks, 125 ml ’ 


4,2 Filtering apparatus, vaccum flask, 125 ml; fritted glass filters, 
porosity M, ASTM 10-20 microns. 
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EQUIPMENT 


5.1 Mettler Grammatic Analytical Balance, No. 1-910 

5.2 Corning Hot Plate Stirrers, BC 351 

5.3 Buchi Evaporator, Model R 

5.4 Sample Clarification Kit, Organic (Water's Associates) 

5.5 Higher Performance Liquid Chromatography 
* constant flow, isocratic pumping system 
* reverse phase column, 10 p - 32.9 mm x 30 cm p-Bondapak C;, column 
* ultraviolet detector, capable of monitoring A = 254 nm 


* strip chart recorder and electronic integrator capable of measuring 
peak areas and performing an internal standard calculation. 


REAGENTS 


6.1 Propiophenone, an internal standard, Aldrich Chemical Company (Purity 99%) 
6.2 Methanol, Acetonitrile, Water HPLC grade or equivalent 
6.3 RDX, S.A.R.M. Supplied by sponsor (Purity 99.8%) 


CALIBRATION 


7.1 Calibration standards were prepared from stock solutions containing 
200 wg RDX, and propicphenone per ml acetonitrile so as to bracket 
the working range of the chromatographic system. These concentrations 
were: 0.5 yg/ml, 2 w9/ml, 10 yg/ml, 20 yag/ml, and 40 yo/ml. 


7.2 A constant injection volume of 15 wl was empioyed for all measurements. 


7.3 In orver to determine the precision of the HPLC system, a series of 6 
replic.te injections of the 20 yg/ml solution were made. 


7.4 Retention times should remain relatively constant (within + 5% day to 
day) with RDX being 3.7 minutes, and propiophenone 7,3 minutes. If the 
retention times are not within + 5%; supervising chemist should be informed 
prior to the analysis and corrective action should be taken. 
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QUALITY CONTROL 


8.1 Before processing any samples, the analyst should demonstrate through 
the analysis of a blank that all glassware and reagents are interfer- 
ence free. Each time a set of samples is extracted or there is a 

* change in reagents, a method blank should be processed as a safeguar 1 
against laboratory contamination. 


8.2 Standard quality assurance practices were used with this method. A 
minimum of six replicate spiked samples were analyzed to validate 
the accuracy of the method. If doubt should arise concerning the 
identity of the peak on a chromatogram, confirmatory techniques 
such as mass spectrometry should be used. 


8.3 In a cypical sample set, a minimum of one blank and scheduled samples ; 
will be analyzed. A control sample will be prepared by adding a known =" 
concentration of RDX to the sample. The concentration wil? be in the 
working range of chromatographic system as determined by calibration 
experiment. 


8.4 The analyst will follow each step in an analytical protocol without 
> deviation or improvisions in order to accurately assess the perfor- 
: mance of tne method. Prior to making any changes in the procedure, 

: analyst will consult the supervising chemist and the supervising 
chemist and Q.A. officer will review and approve all the changes. 


8.5 The typical analysis will consist of the following samples, one blank 
sanple, 6 diet samples as is, 3 feed samples spiked for the recovery 
determination at the diet concentration. 
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TABLE 3. DILUTION SCHEME FOR RDX DIET SAMPLES 
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Diet Extract Extract Final 
Level Volume Diluted | Propiophenone (IS) Volume 
% (m3 (m1) Added {m1) 
ml, 50 yg/ml 100 
ml, 500 ug/ml  —-100 
ml, 1000 pg/ml 100 
mi, 500 ug/ml 25 
mi, 1000 yg/ml 50 


0.0005 100 . o 
0.0050 ‘100 é 
0.0100 100 
0.0500 100 10 
0.1000 106 10 
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SAMPLE COLLECTION @ 


9.1 Sampier are collected and stored prior to annalysis according to SOP 81- 
sample collection (TNT and RDX diet samples). | 


. 


SAMPLE EXTRACTION 3 


10.1 The appropriate amount of sample is weighed into a 125 mi Erlenmeyer 
flask using standard operating procedures. The sample amount for the 
diet mixture is ten grams. Approximately 50 mls of acetonitrile is 
added tu the flask and it is stoppered. The sample is extracted by 
stirring for only 30 minutes at room temperature. ) 


10.2 Following extraction, the sample was filtered through a medium porosity 
fritted glass filter. In this operation the extraction mixture was 
swirled to form a uniform suspension and immediately poured into the 
glass funnel. A stirring rod was used to drain the last drop of liquid e 
from the flask. 


10.3 The extraction flask was rinsed with three portions of acetonitrile of 
approximately 5 mls each and the rinses are poures into the funnel. 
The vacuum is reapplied and the washing process is completed. 


10.4 The filtrate is transferred via a short-stem funnel into a volumetric 
flask. The filtering flask is rinsed three times, with approximately 
5 mi portions of acetonitrile and the rinses are added to the volumetric 
flask. The size of the volumetric flask and the subsequent treatment 
of the sample depend on the initial RDX concentration in the sample. 
The dilution for various sample levels is shown in Table 1. Diet ra) 
samples will be diluted to a volume that places them in the working 
range of the chromatographic system. 


10.5 An aliquot (approximately 10 ml) is filtered using a Water's Organic 


Sample Clarification Kit using 0.5 ym filter. The sample is now 
ready for analysis for HPLC. 3 
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STORAGE OF SAMPLES 
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11.2 


All samples including diet and blank feed will] be stored in the dark 
at refrigerator temperatures. 


If the sample preparation procedure is stopped at any point during 
the working day, the samples should be stored in stoppered vessels 
in the dark at refrigerator temperatures. 


Samples that are ready for HPLC analysis wii? be stored in the dark 
at refrigerator temperature. 


RDX and propiophenone standards and all standard solutions will be 
stored in the dark at refrigerator temperatures. 


RIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) 


12.1 


12.2 
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Each sample was annlyzed by reverse phase HPLC using the 
conditions described below: Column, 3.9mm x 30.0cm 

u-Bondpak C Solvent Systeh, Methanol:Water (55%:45%, v/v); 
Flow Rate, t%5 mi/min; Detection,UV at 254 nm. The retention 
times of RDX end propiophenone were 3.7 and 7.3 minutes, 
respectively. The limit of detection was 0.2 ug RDX/nl 
acetonitrile and is defined as 5x the background noise. 

The representative chromatogram is Figure 1. For levels 

at and below 0.005% RDX, the chromatographic conditions 

have to be changed, since UV absorbing compounds interfere 
with the RDX quantitation. The eluting solvent in these cases 
is Methanol:Water (45%:55%, v/v) at a flow rate of 1.5 ml/min. 


The chromatographic system wes calibrated @eily with a 
minimum of two injections of one standard representative 
of the chromatographic range. 


An injection volume of 15.0 ul was used for each sample, except ator 
below 0.0010% level. The injection volune at 5 & 10 ppm 

was 25.0 ul. If the peak exceeds the linear renge of e sample 

it was diluted and reanalyzed. 


For levels of 0.005% and telow the retention times ere 
4.8 and 12.9 minutes for RDX and prapiophenone respectively. 


Following the completion of an analysis or a set of! analyses, 

a gradient doing from the initiel solvent conditions to 100% 
methanol in 15 minutes will be run and the column will be eluted 
with 100% methanol for at least one hour. 
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CALCULATIONS ot 


13.1 Determine the concentration of RDX using the formula: 


; . §Ax)(Wis) x D x 100 
% RDX in Sample = \ieiiisL 2px Ie 


Where 
Ax = Area (X) where x is RDX 
Ais = Area (internal standard) 


_ Area(x) x Weight (Wx) _ 
Area (is) x Weight (Wx 
Wis = Weight of the internal standard 
Ws = Weight of the sample 
Dilution factor 


Wt of component x is RDX 
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13.2 The results should be reported in percent RDX composite. This is the 
RDX actually used in the toxicity study. Where replicate samples are 
analyzed, all data should be reported. All results are recorded in 
standard IITRI logbooks and these plus chromatograms and data tapes 
are retained in the Chemistry Division Q.A. files. 


B 


@ 


SAFETY 


14.1 Safety regulatians will be followed at all times, especially with regard 
to the handling of toxic materials. When the diet samples are being 
handled, a lab coat, and gloves will be appropriate attire. When 
solutions or extracts are being handled, a lab coat and gloves should 
be worn when there is the chance of direct contact with these materials, 
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Figure 1, Chromatogram of RDX (1) Propiophenone (2) Standard, 
20 ug/ml 
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STANDARD OPERATING PROCEDURES FOR THE PREPARATION OF | 
TNT AND RDX DIET PRE-MIXES | 
i 
1. OBJECT | 
The object of this Standard Operating Procedure (SOP) is te set down | 
procedures which, when followed, will assure quality from lot to lot 2f the | 
subject pre-mixes. it also provides a guide to safe practices in the handling | 
of these explosives materials. | 
2. HEALTH AND SAFETY | 
; @ 
The materials (TNT and RDX) being handied in these feed preparations are | 
not only explosive but are also toxic. It would appear that the greatest 
+) risk is incurred by the covert inhalation of the aerosolized finely divided | 
powders produced by filling and emptying the ball mill and the V blender. re) 
Accordingly the following rules are hereby promulgated. | 
2.1 When charging or emptying the bal] mill or "V" blender a ! 
respiré ior mask, and gloves must be worn. The 3M “Dust i 
and Mist Respirator," 09910 is available to the Chemistry 
Storeroom and is recommended. Surgeons gloves are recom- 2 | 
mended for use when handling these materials. They are 
| also available in the storeroom. 
| The above are considered disposable and will therefore be 
| discarded: the respirator mask at the end of the day and 
| the gloves immediately after they are removed. They will S | 
be incinerated along with all other expendable materials at | 
the end of the work day. This will be done by the resident i 
staff at KOP. These people should be made aware of the 

nature of the material to be burned. 
| 
2.2 Safety glasses, with side shields supplied by IITRI will | 
be worn at all times in the operating areas. ; 
2.3 Cleanup of contaminated surfaces will be accomplished with 

damp wipers, by washing or wet mop. Dry sweeping is not : 
; permitted. es 
D 3| 
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Spills will be cleaned up immediately. The spilled material 
should be discarded and not returned to the processes. 
Spilled material should be placed in an appropriate con- 
tainer, given to the KOP staff, with explanation of its 
nature, for disposal. 


General cleanup will be performed between mixes, i.e., Say 
after preparing a TNT pre-mix and before starting on an RDX 
pre-mix. 


All work surfaces, the ball mill, "V" blender, and balance 
will be cleaned at the end of each work day. 


2.4 Only a sufficient amount of explosives material for imme- 
diate (one or two days operation), will be removed from the 
explosives magazines to the work area. This will be done 
by the approved resident KOP staff. Overnight storage of 
explosives is permitted only in designated areas within the 
facility. Explosives material will be stored and treans- 
ported in appropriate "Velostat" containers. Explosives in 
proper containers should be kept on the bench top, not 
Stored in drawers. 


2.5 After the pre-mixes have been prepared and further work is 
not planned for the following day, residual bulk explosives 
will be returned to the storage area. This will be done 
by KGP resident staff. 


2.6 Hands, forearms, and face will be washed upon leaving the 
work area. 


AS Ae nats PL 


2.7 Eating and drinking in the work area is strictly prohibited. 
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3. GENERAL 


she 


3.1  Logbooks 


All activity and supporting data will be recorded in the approved IITRI 
laboratory logbook. 
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- 3.2 Sample and Lot Designation 


Samples or lots of pre-mix are designated by a number relating it to a 
logbook and page as follows: 


NNN-nn.j 


where - 
"NNN" is the last three digits of logbook registration number, 
"-nn" is the page number in that logbook and 
",j" is the sample number. 


For example: Sample 838-14.5 would be described on page 14 of IITRI Logbook 
24838 and would be the fifth sample on that page. 


"PRE-MIXES" prepared for the feeding program will be designated as 
"PRE-MIX" using a similar code. For example: TNT PRE-MIX 838-13.1. 


3.3 Data Format 


The data regarding the preparation of the pre-mixes shall be kept in 


3.4 Labeling 


TNT pre-mixes, contained in "Velostat" bags will be identified with 
yellow tape and with a label as: 


10% TNT PRE-MIX Wt Kg Lot No. (see 3.2) Date: mm/dd/yy 
Initiais of the preparer 


RDX pre-mixes contained in "Velostat" bags wil] be identified with blue 
tape and with a label as: ’ 


10% RDX PRE-MIX Wt Kg Lot No. (see 3.2) Date: mm/dd/yy 
Initials of the preparer : 
126 


the logbook in a prescribed manner. The format proposed is shown in Figure 7. 
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4, PREPARATION OF TNT OR RDX/FEED PRE-MIXES ig 
. ah 
4.1 Introduction . 
Animals are to be fed the test materials (TNT or RDX) at very low doses. ie 
This requires that gram quantities of these materials be dispersed as uni- bse 
formly as possible among large quantities of feed. In order to accomplish be 
i 
this the test materials are first dispersed at a concentration of 10% in feed. i 
This is known as the PRE-MIX. Appropriate quantities of the PRE-MIX are then ie 
blended into large quantities of feed to attain the required dosage level. ra 
The correct preparation of the PRE-MIX is the subject of this SOP. RY 
e 
TNT is a soft waxy substance with a low melting point which is difficult ms 

LY 
to grind. The starting material is TNT flake which must be reduced in particle ae 
size to meet the needs of this program. This cannot be done by ball-milling iit 
the TNT without a "grinding aid". The aid used in this s_udy is the certified n 
feed material; an animal feed in the form of a finely divided meal. Equal a 
portions, i.e., 50/50 by weight of TNT and feed, are ground in a ball mill to Re 
form a TNT CONCENTRATE. This 50/50 CONCENTRATE is subsequently blended with bag 
more feed in a P-K "V" blender for form the 10% PRE-MIX. a 
The same procedure is followed for the preparation of the RDX PRE-MIX. i 

K 
While it was not necessary to bal] mill the RDX with feed as a grinding in 
aid this procedure was followed to avoid introducing another variable in the 
feeding programs. us 
Thus the preparative procedure is the same for the TNT and the RDX E 
PRE-MIXES. ah 
4 
4.2 Preparation of TNT Pre-Mix ; my 

i 
The required amount of materials are shown in Table 1. The following as 
stepwise procedure is to be followed for the preparation of a 10% TNT PRE-MIX. -! 
° 
a 
ae 
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Table 1 
MATERIALS REQUIRED 


' 
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FEED CONCENTRATE PRE-HIX @ 
For Pre-mix Balt Sili Blend With 
Wt (kg) THT (a) + Feed (a) >— Feed (q) 

1 100 109 goo , 

@ 
2 200 200 1600 | 
3 300 300 2400 
>) 4A 400 409 3200 ! 
| 
5 5090 500 4000 
6 509 600 4800 } 
. : 
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_ 4.2.1 Determine the appropriate quantities of feed and TNT (from 
Table 1) to be weighed out to prepare the 50/50 TNT/feed 
concentrate. 


4.2.2 Weigh out the appropriate amount of TNT and feed. 


4.2.3 Examine the ball mil] jar and balls to be sure they are 
clean. The ball charge should weigh approximately 3.8- 
3.9 kg and is a mixture of 3/4" and 1/2" balls. (See 
logbook C24838 pg. 3). 


4.2.4 Place the balls in the jar, pour in the weighed feed and 
then the TNT. Fircly fasten the jar cover and place on 
the mill. Turn the mill on and record the time. 


4.2.5 Ball mill for 40 minutes. Record the exact time in the 
logbook. Remove and open the ball mill jar. Sift the 
powdered feed/TNT from the balls onto a large piece of 

P paper. (Use the large hardware cloth basket provided to 
3 separate the balls and powder.) Weigh this feed concen- 
trations and record in the logbook. 


4.2.6 Weigh out the larger amount of feed into an appropriate 
bucket. Record the weight. 


4.2.7 Open the blender top on each leg of the "V". Put about 
1/3 of the concentrate into the blender (ij.e., at the - 
point of the "V"). Pour about 1/2 of the feed into the 
blender. Put another 1/3 of the feed, in the blender, 
dividing it between the two legs of the "V". Pour the 
rest of the feed into the blender (1/2 into each leg) and 
q divide the rest of the concentrate between the two legs 
q of the “V". Close the blender. 


4.2.8 Run the blender for 15 minutes without the intensifier 
bars on. Turn the intensifier bars on for 15 min. Turn 
off the blender. Note and record the total blender time. 


4.2.9 OQpen the cover at the apex of the V and dump the content 
of the blender into a Velostat bag. Make sure the blender 
is completely empty. Seal the bag and label (see 3.4). 


4.2.10 Clean the tlender by running with about 2 kg of feed 
material only. Repeat this twice. Discard the feed 


material, Disconnect the blender from the wall outlet, 
clean the blender with damp wipers. 
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Clean the ball mill by a similar procedure, i.e., milling 5 
feed only, repeated twice followed by a damp wiping. 9; 


4.2.11 Notify the proper individual that the PRE-MIX is available 
and expected date of shipment to the Chicago laboratory. 


4.2.13 The PRE-MIX procedures will be witnessed by second indivi- 
ual and second individual will sign the logbook as witnessed. 
4.3 Preparation of RDX PRE-MIX 


The required amounts of materials are shown in Table 2. The following 
Stepwise procedures are to be followed for the preparation of a 10% RDX : 
PRE-MIX. oF 

4.3.1 


i * about one kg of alcohol wet RDX is placed in a wide mouth gallon 
, jar containing % gal of distilled water 


¢ the jar is agitated for five minutes by rolling on the ball-mill 
or by shaking 


« the RDX water-slurry is decanted through a 60 mesh or finer seive 
muslin cloth. The crystal cake is drained to remove excess water 


* the water wet crystals are then returned to the jar and the above 6 
procedure repeated two more times 


* after the final wash the crystals are spread on paper toweling 
and let dry overnight or dried in oven at approximately 100°F 
overnight 


4.3.2 Determine the appropriate quantities of fzed and the @ 
washed and dried RDX (from Table 2) to be weighed out to 
prepare the 50/50 RDX/feed concentrate. 


4.3.3 Weigh out the appropriate amount of RDX and feed. 


4.3.4 Examine the ball mill jar and balls to be sure they are < 
clean. The ball charge should weigh approximately 3.8- % 
3.9 kg and is a mixture of 3/4" and 1/2" baijs. (See 
logbook C24838 pg. 3) 


4.3.5 Place the balls in the jar, pour in the weighed feed and 
then the RDX. Firmly fasten the jar cover and place on 
the mill. Turn the mil? on and record the time, 


€ 
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Table 2 


MATERIALS REQUIRED 


_FEED CONCENTRATE PRE-MIX 
For Pre-mix Balt Mil} Blend With 
Wt (kg) RDX (g) + Feed (g) ————~> _Feed (g) 
1 100 100 800 


2 200 200 1600 


3 300 300 2400 


4 &00 400 3200 


5 500 500 4000 


6 600 600 4890 


Pt Si Pei oS Pcl ioc Rak OS Teh 


Pre 


27%, 


ars 


131 


hee 


. 
Udi. 


« 
ee 


a OAR Se NAG PVE RARE ee CN ala Ta hay Tea eae ae ee Cat A Te ee 
eat . * = Bie 45 . * ~ e te 
BET a IU A OS al AT ee Yay Mat a A a ie hp PAE Fp eee we ne Rn Hn 


a 


4.3.6 


4.3.7 


4.3.8 


4.3.9 


4.3.10 


4.3.11 


4.3.12 


4.3.13 


4. 
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Ball mill for 40 minutes. Record the exact time in the 
Togbook. Remove and open the ball mill jar. Sift the 
powdered feed/RDX from the balis onto a large piece of 
paper. (Use the large hardware cloth basket provided to 
separate the balls and powder.) Weigh this feed concen- 
trate and record in the logbock. 


Weigh out the larger amount of feed into an appropriate 
bucket. Record the weight. 


Open the blender top on each leg of the "V". Put about 
1/3 of the concentrate into the blender (i.e., at the 
point of the "V"). Pour about 1/2 of the feed into the 
blender. Put another 1/3 of the feed, in the blender, 
dividing it between the two legs of the "V". Pour the 
rest of the feed into the blender (1/2 into each leg) 
and divide the rest of the concentrate between the two 
legs of the "V". Close the blender. 


Run the blender for 15 minutes without the intensifier 
bars on. Turn the intensifier bars on for 15 min. Turn 
off the blender. Note and record the total blender time. 


Open the cover at the apex of the V and dump the contents 
of the blender into a Velostat bag. Make sure the blen- 
al completely empty. Seal the bag and label (see 
3.4). 


Clean the blender by running with about 2 kg of feed 
material only. Repeat this twice. Discard the feed 


material. Disconnect the blender from the wall outlet, 
clean the blender with damp wipers. 


Clean the ball mill by a similar procedure, ji.e., milling 
feed only, repeated twice followed by a damp wiping. 


Notify the proper individual that the PRE-MIX is avail- 
able and expected date of shipment to the Chicago 
laboratory. 


In the first four months of this program 8 ky of the RDX 
PRE-MIX will be required each month. This exceeds the 
capacity of the available ball mill and blender The 
following procedure is to be used. 


3.13.1 Prepare two (2) 4 kg pre-mixes by folitowing 
steps 4.3.1 through 4.3.10 above. This wil] 
result in two sub-batches for the final lot, 
identified as sub-batch 1 and 2. 
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4.3.13.2 Blend one-half of sub-batch 1] with one half 
of sub-batch 2 in the "V" blender for 10 
minutes with the intesifier bar “on". Repeat 
with the remaining halves of the sub-batches. 
These become two new sub-batches. Repeat 
the procedure. 


4.2.13.3 Combine the results by alternately dumping 
portions of the resulting sub-batches into 
the large Velostat bag. Periodically shak- 
ing the bag and mixing the contents. Proceed 
with steps 4.3.11 and 4.3.12. 


4.3.13.4 The premix procedure will be witnessed by 
second individual and second individual will 
Sign the logbooks as witnessed, 
4.4 Any deviation from this procedure must be first cleared with the 


project leader and must be recorded as an addendum or revision to the SOP. 


Record any unusual occurrence in the logbook and advise the project 
leader immediately. 


In cases of uncertainty contact Robert Remaly, ext. 4309 or Barry Levine, 
ext. 4901 before proceeding. 


4,5 Transmittal Record 

Transmittal record will be initiated by the person who is preparing the 
premix. All the pertinent information must be filled. The test article premix 
record must accompar.y the premix. Copies of the transmittal record can be 
obtained from the Principal Investigator. 
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SAMPLE COLLECTION AND STORAGE 
(TN7 AND/OR RDX PREMIX SAMPLES) 


Scope. 


1.1 This procedure covers the collection and storage of TNT and RDX 
premix samples prior to analysis. 


Materials and Equipment 


2.1 Smal} scoop 
2.2 Powder funnel 
2.3 Amber vials with plastic screw cap 


Sample Collection 


2 3.1 Personnel of the Life Sciences Division will inform the supervising 3 
chemist and the analyst when they receive TNT or RDX premixes. The analyst of 
will collect 6 samples from the Velostat bag container, one from each of four corners 
and two from the middle. At least 5.0 gram quantities of premix will be 
collected in order to permit the extraction and analysis steps to be per- ; 
formed in duplicate. All samoles wili be identified according to the ° j 
Cheristry Division identification system. At] detailed information will 
be placed in the sample identification logbook immediately. 


The sampling procedure for the premix will be performed as follows: oP 
One sample is removed from the center of the storage bag with a smal] 
scoop which will permit the removal of a 5.0g quantity. The second 
semple wil] also be removed from the center of the container in the same 
manner as the first sample but at a deeper level. 2 
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After center sampiing, the surface of the premix is restored by leveling and 
four additional samples will be removed with a small scoop from each of the 
four corners of the bag at gradually increasing depths by lifting the 
cerners of the bag. The 6 samples will be labeled and placed in amber vials 
with plastic screw caps. The label will contain Date Sampled, Sample 
Number, Premix Identification, Lot Number and Sampled by Initials. 


Sample Storage 


4.7 All samples will be stored at refrigerator temperatures in the 
dark prior to analysis. This includes feed that will be used for blanks 
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and control samples. Every three months (from manufacturing date) feed y 

will be changed. This manufacturing date will be supplied by Life Science ib 
Transmittal Record i 

- §.1 Transmitted record will be completed by responsible personnel. f 

A copy of Test Article Premix (T.A.P.) and/or T.A.P. Sample Transmittal i 

(or custody) record is attached. i 

Sample Disposal ‘ 

x) 

6.1 Samples or parts of samples will be returned to the Safety is 

: Officer for disposat. Ht 
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TEST ARTICLE PREMIX (T.A.P.) AND/OR T.A.P. SAMPLE TRANSMITTAL 
(OR CUSTODY) RECORD 


2 


"i sacle. sda a ctbch la Ka wilh sg Mn lab 


Project No. - Study No(s). T.A.P. 


Lot No. T.A.P. Prepared (K.0.P.) Date/By: 


Intended Concentration: % Quantity (kg): 5002 Lot No.: _ * 
Logbook No./Page No. Storage Conditions of T.A.P. (K.0.P.): | 
T.A.P. Received (L.S.R.) Date/By: Logbook No./Pace No.:__ 2 


Storage Conditions of T.A.P. in L.S.R.: 


acta tddh evs ba oe hebut tcl du dhe scrll Soh irae 


T.A.P. SAMPLING AND ANALYSIS 


D: 
T.A.P. Sampled Date/By: Logbook No./Page No.: 
Witnessed By/Date: Storage Conditions of T.A.P. Sample by Chemistry 
Personnel: exe ° 
Extraction Performed By/Deie: Logbook No./Page No.: 
Analysis Performed By/Date: Logbook No./Page No.: | 
Data Reviewed & Approved By/Date: ° 
Analytical Report Prepared By/Date: Checked By/Date: | 
Quality Assurance Check By/Date: 
° 
Analytical Report Received (1.S.R. Supervisor) By/Date: ! 
T.A.P. First Used Bv/Date: T.A.P. Last Used By/Date: | 
Excess T.A.P. Submitted tc K.0.P. Personnel for Disposai by Burning By/Date: 2 
Quantit* (kg) | 
Excess T.A.P. Received By/Date: WN eee! | 
a 
Key 
K.0.P. = Kingsbury Ordinance Plant, La Porte, IN. 
5002 = Purina Certified Rodent Chow 5002 ' 
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SAMPLE COLLECTION AND STORAGE 
(TNT AND/OR RDX DIET SAMPLES } 


Scope 


; 1.1 This procedure covers the collection and storage of TNT and RDX 
diet samples prior to analysis. 


Materials and Equipment 


2.1 Small scoop 
2.2 Large scoop 
2.3 Powder funnel 


2.4 Amber vials with plastic screwcap 


Sample Collection 


3.1 Personnel of the Life Sciences Division will inform the supervising 
chemist and the analyst when the TNT or RDX diets are available. The analyst 
will collect 6 samples from the plastic tub container, one from each of four 
corners and two from the middle. The tubs receiving the rat diets are 
rectangular with a capacity of 42 liters. The tubs receiving the mouse 
diets are square with a capacity of 27 liters. At least 30.0 gram quantities 
of diet will be collected in order to permit the extraction and analysis steps 
to be performed in duplicate. All samples will be identified according to 
the Chemistry Division identification system. Al] detailed information will 
be placed in the sample identification logbook immediately. 


The sampling procedure for the diets will be performed as follows: 
One sample is removed from the center of the storage container at the 
surface of the diet. This sample will be removed with a small scoop which 
will perrit the removal of a 30.09 quantity. The second sample will also be 
removed from the center of the container about half the distance to the 
bottom after toxicology personnel have exposed the sampling site by shifting the 
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diet toward the side of the container using a larye scoop. After this 

sampling, the surface of the diet will be restored by leveling. Four 

additional samples will then be removed with the smali scoop, one from g 
each of the four corners of the container at gradually increasing depths 

within the container, again using the large scoop to expose the sampling 

sites. The 6 samples will be labeled and placed in amber vials with plastic 

screw caps. The tabel will contain Date Sampled, Sample Number, Diet 2 
Identification and Lot Number and Sampled by Initials. 


Sample Storage 


4.1 All sampies will be stored at refrigerator temperatures in the _ @ 
dark prior to analysis. This includes feed that will be used for blanks 
os and control samples. Every three months (from manufacturing date) feed 
A will be changed. This manufacturing date will be supplied by Life Science 
Personnel. , @ 
Transmittal Record 
5.1 Transmittal record will be completed by responsible personnel. 
A copy of transmittal record for diet sample analysis is attached. . 
Sample Disposal 
6.1 Samples or parts of samples will be returned to the Safety 
S 
Officer for disposal. 
® 
4 , 
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TRANSMITTAL RECORD FOR DIET SAMPLE ANALYSIS 


Study No. Species Test Week 
Test Article Lot. No. % Conc. of Premix 
Diets calculated by: ; Date: 


Premix weighed by: Date; 


Diet prepared by: Date: 5002 Lot No.(s) 


Dose level: 


mg/kg/day sex: TAM, intended conc. mg/g 


Dose level: mg/kg/day sex: _.T.W, intended conc. ms/s 
Diets Stored in the Refrigerator (4°C) From: To: 


First Day of Test Animals Exposure to the Diet: 


Dict Samples Taken By/Date Loghook No./Page No. 
Witnessed By/Date: 

Storage Conditions of Diet Samples in Chemistry Division 

Extraction Performed By/Date: Logbook No./Page No. 


Analysis Performed By/Date: Logbook No./Page No. 


Results Calculated By/Date: Logbook No./Page No. 
Data Reviewed and Approved By/Date: 

Analytical Report Prepared By/Date: 

Quality Assurance Check By/Date: 


Results Reveived By: Date: 


KEY: 


T.W.= TEST WEEK 
5002 = Purina Certified Rodent Chow 5002 
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APPENDIX 11 
5002 CERTIFICATION PROFILE 
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enitied Rodent Chow is a controlled 
anstant nutrient rodent diet recommended 
rife cycle feeding ct sets. mice and 
2msters. A sample of this procuct has 
2en essayed for cenain environmental 
aMeminars Maximum diet contro! is 
shieved by pre-enatysis moniloring of key 
sinents @nd ce‘ain contaminating 
wbstances. Diet contol hefps minimize 
ariad'es in research siudies. 


iuaranteed Analysis 


‘rude protein, MIN. 2.6. eee 20.0% 
‘rude fat, PAIN. ce ees 4.5% 
tude fiber, max oo... 60... cee 60% 
BW ABMS 6 oe atten eheie Oa Sacre 80% 
dded minera's, max. ..... 0. eee, 2.5% 


‘ertification Profile 

ased on anelysis of a composite sample, 
ach pacaage contains no! more than 
1eSe Maxinium concentrations of the 
Mowing subsiances. 


‘eavy Maximum 
ietals Concentration 
HSONG > c.akde Si GawaeaG anions 1.0 ppm 
AOMIUM 0. we ee ee eet 5 ppm 
S80 are Ada teed Sora Lninenadate 1.5 ppm 
IRIGUIY! i eas Dads ae ethan 2 ppm 
{lalOXIN: ci ieee 10 ppd 
‘hlorinated Hydrocarbons and PCB 
MeO See de ot RE, Aah) breccia 05 ppm 
NONLIN.) -secilgnt eee: “enteyy Shs areca 0 .05 ppm 
MON ei Sccedeae dod alee we 05 ppm 
‘epiechlor....... Li teee eee ee OF pam 
‘eptachion Epoxide ...........4. .05 ppm 
INGBNE 0. cee cee eee .05 ppm 
WIOIOBNE 2 oe ee ee .05 ppm 
iDT Related Substances........ .15 ppm 
CBe sek Si heh oteueaaaat's ae 15 ppm 
‘rganophosphates 

MIMEL wee ale Sateweed 5 ppm 


HAZINON oo. eee reeset eeees 2 PPM 


yal ® 
142 Control Factor w 


Disutfaion ..................8... SS ppm 
Methy! Parathion ........... wees. SS Ppm 
Malaihion ..... cc cece eas seveees S PPM 
Parainion 2.60... cece eee ees 5 ppm 
TIOGA 9 5. oir Mien oatwies oh ies eee: 5 ppm, 
EthiON: ocr se tisletacauns cose tae ae 5 ppm 
THHION ... cece eeeeesecersentece 9 ppm 


Orugs and Estrogens — This product is 
manutaciured in a plant where antibiotics 
and synthetic esirogens are strictly 
Prohibited Routine monnoring for over a 
decade has not shown any celectable 
levels of these substances. No drugs or 


_ Synthetic estrogens are permitied in 


manulacturing, storage or warehousing to 
avoid any contamination of Lab Chows 
diets. 


Other Contaminants — Hf additional 
coniaminants assa,'s are needed, these 
can be obtained by ordering such analyses 
prior to manufacture. Cost of these 
additional assays wil be charged based on 
Cuftent analyses rates at lime of assay 


Ingredients: 


Ground extruded corn, soybean meal, 
G’ound oa! groats. dried beet pulp, wheat 
germ meal, fish meal, brewers’ dried yeast, 
Cehydraied alfalfa meal, cane molasses, 
Cried milk products, meat and bone meal, 


, wheal middiings, animal fat preserved with 


SHA, calcium carbonate, dicalcium 
phosphate, salt, anima! liver meal, calcium 
iodate, vitamin Bis suppiement, methionine 
hydroxy analogue calcium, calcium 
pantothenate, choline chloride, folic acid, 
ribofiavin supplement, thiamin, niacin, 
pyridoxine hydrochioride, ferrous suttate, 
viiamin A supplement, D activated animal 
sterol, viamin E supplement, iron oxide, 
menganous oxide, cobalt carbonate, 
coppe’ oxide, zinc oxide. , 


Chemical Composition’ 
Nutrients” 


Protein % ... cies cease ee eeeerenes 200 


Arginine So... cece ees ciewacages Vale 
Cystine: nk .daaceniseeena eevee’ . oa? 
Glyen® eee eee ee 86 
Histidine % 0. ccc eee eee 9 
Isoleucine % ......... eeeteesesees 1,03 
Leucine % ce. eee eee eee ceveee 91,58 
Lysine % ook. cece eee icievavaea TAB 
Methionine % oo... cee e eee eee eens 43 
Prenylaianine %.. ... (Mulvackiencesr GOB 
Threonine % occ cece ie Hasee, 08 
Tryptophan % ........ ee cee ewan Jie 
NBIING [oie ook kha ies ca awn ieee 1.05 


Feb Ne ois ei hss Sts Lagann eases 45 
Fiber.%..... ea A ede aeee yah tos 4¢ 
TON Wiese ccusd. waetashalead) 77¢ 
NFE (by ditlerence) f°"? 6... 551 
Gross Energy, KCa gm....... 6... 63 
AEN Mic ieisihiteetatiiekes 56 
Calcium % 2.0.0 006 eee ec 
Pnosphorus % .........55 Nee 76 
POtassiiTt % oc ee teens Ec 
Magres:um Bee et ta hte 2) 
SOGiUM % oo. eect eee eee 30 
Criorine % ow ccc eee eee 47 
Fluorine, GPM ... 0... ees —_ 
Iron, PpM .......08.. ahstne cates 1800 
Y 4) oA ©) °): | ere zs 
Manganese, ppm ....... ence aes €30 
Copper, ppm ......... Seueea wen 13% 
Cobalt, pom oo... 0. cece ees setae 6 
lodine, ppm Ceeeerneee Pee Be Me a et Te Ta 41.2 
Vitamins . 

Carotene, cpm ow ow cece ween 56 
Menadione (acsed). pom vewnieews _ 
Thiamin, Pom ....... cece cee eee 1323 
Fidoflavin, PPM 0... cc cee ee eee 89 
Niacin, POM oo cc cece cere eevee ens 690 
Pentothenic Acid, ppm ....... weee 17,0 
Choline. ppm x100 .......... 6.0, 180 
Fetic Acid, ppm .......... pesdalinte © 420 
Pyridoxine, ppm ........6. scneanca 60 
Biotin, ppm ......... ulate cases ¢ ance Sake 
B12, MCQID wo. cee eeeseeeeneee. 90 
Vitamin A, Wigm oo... cea waiecockeet 17.6 
Vitarnin D, Wigm oo... . cee eae. 22 
Alpha-tocopherol, IUD ........0.. 300 
Ascorbic Acid, mg/gm ....... ce ees _ 


Fecding Directions 


Feed ad libitum to rodents. Plenty of fresh, 
clean waier shou'd be availadio to the 
an:mals at all times. 


Rats — Acs! sais wis ef! 12 to 18 grat 5 
ci diet per C8y Feecse's in 181 cages 
should be designed to hold two to three 
days supply of feec a one time. 


Mice — Adult mice vill eat 4 to § grams o' 
pelieied ration daily Some of the larger 
strains may ea! as much as 8 grams pe! 
Gay per anima! Feed should be avaiable 
on a free choice besis in wire feeders 
above the floor of the cage. 


Hamsters — Adults will eat 10-14 grens 
per day. 


Best Avaliaole Copy 
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TEL ANALYTICAL, INC. 


460 SOUTH NORTHWEST-HIGHWAY » PARK RIDGE, ILLINOIS « soe 312/696-2070 


*. LABORATORY REPORT 
Page 1 of 2 paces 


October 29, 1982 #9166 


Dr. Marianna Furedi P.O. #16092 

IIT Research Institute 

10 West 35th Street Sample received 
Chicago, Illinois 60616 dune 9, 1982 


{TEI-14080} Rodent Chow #5002 - March 24-8226 


Result in pom * Method 


Nitrate Nitrogen 19.0 7.030 
Nitrite Nitrogen 0.24 7.030 
Hiercury < 0.05 25.103 
arsenic 0.014 JADAC 60.815 
Cadmium < 0.05 25.07 
Lead 0.61 25.05€ 
Penicillin < 10 Sneiv & SC 
Colorimetric . \° 
of Analysi- 


Vol IVAAA, p. 22) 


BHT < 1.0 JROAC 60,505 
BHA < 1.0 JAODAC 60,505 as 
Total Estrogen not detected 39.000 bs 
Chiortetracycline to be reported at a later - ye 
date Br 
Aflatoxin By < 0.005 26.003 ea 
Aflatoxin 6 0.01 - 9.02 ' 26.003 x 
Aflatoxin G, < 0.005 26.093 a 
Aflatoxin 6, < 0.005 i 26.002 i 
Gieldrin < 9.001 29.900 ee 
Endrin < 0.001 29,000 Ph 
Aldrin < 0.001" 29.009 ie 
Heptachlor Epoxide < 0.001" 29.090 . 
BHC < 0.0Ci 29.006 ° Ss 


PRESARIO NARESH S ichan FANG ANA  AMAO FH Ne Ae ee te 
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SEPA TY RE es eerie ee WAY Iw Le eg 


ties cont 
L.  YELANALYTICAL, INC. oe 
450 SOUT? NORTHWEST HIGHWAY « PARK RIDGE, ILUNOIS « 60068 + 312/696-2070 
LABORATORY REPORT 
October 29, 1982. #9166 
Page 2 of 2 paaes 
Dr. Marianna Furedi P.O. #16092 
TIT Research Institute “ 
10 West 35th Street Sample received a 
Chicago, IVlinois 60676 - : June 9, 1982 : 
fe 

{TEI-14080] Rodent Chow #5002 - March 24-8226 

Result in ppm * Method 
Lindans < 0.001 © 29.00C 
DDT Total < 0.001 29..-0 
Nethoxychlor <C.00) — 29.35. 
Chlordane < 0.001 2945 
Nirex < 0.001 29.000 
Toxaphene < 0.001 29.000 
Strobane < 0.001 29.000 
HCh < 0.00) 29.000 
PCE < 9.001 29.000 
Polychlorinated Dioxins < 0.606 28.128 
Parathion < 0.001 29.000 
Hethy] Parathion < 0.901 29,000 
Enthion < 0.001 29.000 
Carbophencthion < 0.001 29.000 
Malathion < 0.0901 29.000 
konnel < 0.00) | 29.49 
Diazinon < 0.00) 29.0uU0 
Disulfeton < 0.001 29.000 
Phorate € 0.007 29.000 
*Offictal Methods of Analysis of the Association of Official 

Analytical Chemists. 
145 
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oe 
ANALYTICAL PROCEDURES USED BY TEI! ANALYTICAL, INC. PARK RIDGE, SL : 
TO ANALYZE PURINA CERTIFIED RODENT CHOW NO. 5002 FOR IMPURITIES 


Limit of “4 4 

Procedure Detectability References as 
Chlorinated Pesticide Screen 10 ppb A.0.A.C. 29.000 
Phosphated Pesticide Screen 50 ppb A.0.A.C. 29.000 
Polychlorinated Biphenyls (PCBs) 100 ppb A.0.A.C. 29.000 

Hexa-, hepta~, octachliorodibenzo-p-dioxin <100 ppb A.0.A.C. 28.128 3 

Heavy Metals Q. 

Arsenic 1.0 ppb J.A.0.A.C. 60.815 : 

Cadium 10 ppb A.0.A.C. 25.026 i 
Lead 10 ppb A.O.A.C. 25.056 
Mercury <1 ppb A.0.A.C. 25.103 
Nitrates <1.0 ppm A.O.A.C. 7.030 

Nitrites <1.0 ppm A.0.A.C. 7.030 @ 
Af tatoxins 2.0 ppb A.0.A.C. 26.003 
Penicitiin <2.0 ppm Snel! and Snell, 


Colorimetric Methods 
of Analysis Vol IV 
AAA, po. 221 j 
Chlortetracycline 10.0 ppm Snell and Snell, al 
Colorimetric Methods 
of Analysis Vol IV 
AAA, pc. 184 


Butylated hydroxytoluene 1.0 ppm J.A.0.A.C. 60.505 
Butylated hydroxyanisole 1.0 ppm J.A.0.A.C. 60.505 q 
Estrogens 72 ae a a em in A.0.A.C. 39.000 of 


A.Q.A.C. ~ Official methods of analysis of the Association of Official 
Analytical Chemists. 
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APPENDIX IV a 
HEMATOLOGY METHODOLOGY 
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2 
Hemoglobin 
Cyannethemociobin method 
Coulter Counter Model S System : 
Hematocr 1+ . 


ladirect method; calculated value based on erythrocyte 
count and mean corpuscular volume 
Coulter Counter Mode! S System 


Erythrocyte Count @ 


Electronic Counting Procedure 
Coulter Counter Model S System 


Leukocyte Gount 


@ 


Electronic Counting Procedure 
Coulter Counter Mode! S System 


Mean Corpuscular Yolume (MCV) 


Electronic Sizing Procedure 
Coulter Counter Mode! S System 


Mean Corpuscular Hemoglobin (MCH) 


Indirect method; ca}culated vaiue based on & 
erythrocyte count and hemoglobin 
Coulter Counter Model S System 


Mean Corpuscular Hemoglobin Concentration (MCHC) 


Indirect method; caiculated value based on 
hematocrit and hemoglobin 
Coulter Counter Mode! S System 


Leukocyte Differential fount 


ce 


Neutrophils - Immature 

Neutrophils - Mature 

Monocytes 

Basophits 

Lymphocytes 

Eosinophils 

Wright stain procedure 
Schalm, O.W., Jain, N.C. and Carroll, E.J. 
Veterinary Hematology, Color Plates Chapter, 
3rd Edition, Lee and Febiger, 1975. 
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Nucleated RBCs 


Wright statin procedure 
Schalm, O.W., Jain, N.C. and Carroll, E.J. \ 
Veterinary Hematology, Color Plates Chapter, 
3rd Edition, Lee and Febiger, 1975. 


Piatelet Count 
Direct Method 
Schalm, O.W., Jain, N.C. and Carroll, E.d. 


Veterinary Hematology, p. 69, 3rd Edition, 
Lee and Febiger, 1975. 
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APPENDIX V 
CLINICAL CHEMISTRY METHCDOLOGY 
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Glucose 


Hexokinase method 
Centrifichem Centrifugal Analyzer System 
Neeley, W.E. Clin. Chem. 18, 509, 1972. 


Urea Nitreagen (BUN) 


Modiffed urease technique 
Centrifichem Centrifugal Analyzer System 
Karmen, A. J. Clin. Invest. 34, 131, 1955 


Glutamic-Pyruvic Iransaminase (SGPT) 


Modified Wroblewski and LaDue technique 
Centrifichem Centrifugai Analyzer System 
Henry, R.J., Chiamori, N., Golub, O.J., and 
Berkman, S. Am. J. Clin. Path. 34, 381,1960. 


Total Protein 


Bluret technique 
Centrifichem Centrifugal Analyzer System 
Fatling, !.F., Jr., Buckiey, M.W. and Zak, B. 
Am. J. Clin. Path. 33, 83, 1960. 


Albumin 


Bromocresol green method 
Centrifichem Centrifugal Analyzer System 
Rodkey, !.L. Clin. Chem. 11, 478, 1965. 


Irigiycerides 


Tetrazolftum salt reduction method 
Centrifichem Centrifugal Analyzer System 
Klotzsch, S., Serricchio, M. ana Furedl, R. 
Advances In Automated Analysis 


Vol. 1, Mediad Inc., Tarrytown, N.Y. p 111, 1973. 


Cholesterol 


Cholesterol esterase-cholestero! oxidase method 
Centrifichem Centrifugal Analyzer System 
Roseschlaw, P., Bernt, E. and Gruber, W. Z. 
Lin. Che. ue. Klin. Blochem. 12, 226, 1974. 
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L6121~-? 

TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF ce 

HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE 
SURVIVAL RATE DATA 


- mm Om te ne Ou Se ou ee ee et ee ae ae Om mn ee me oe me me ee ee me ee cme eee me wee we ee ee we ee oe we we ee ee ee ee ee ee ee ee ei ee ee mee ee ee eee 


A 
a N 
' I T 
M R 
A 
L G E | 
R D Vv i 
| N 0 S A E et 
fo) U E v N 
‘ PB x E iy | 
001 1 M 03/22/82 0 | 
002 1 M 02/07/83 1 | 
003 1 M 07/29/82 0 of 
004 1 M 02/11/82 1 | : 
005 1 M 11/29/82 0 
006 1 M 02/07/83 1 
007 1 M 02/07/83 1 
008 1 02/07/83 2, 
009 1 M 02/07/83 1 at 
010 1 M 02/07/83 1 
013 1 M 02/07/83 1 
i 012 i M 02/07/83 1 
013 1 M 01/28/83 0 
014 z M 02/09/82 i 
015 1 M 12/30/81 0 ot 
016 1 M 09/20/82 0 
017 1 M 02/07/83 1 
018 1 M 09/06/82 0 
919 i M 02/02/83 0 E 
020 1 M 05/14/82 0 | | 
021 i M 02/10/82 l i wd 
022 : M 02/07/83 i | oI 
023 1 M 01/27/83 0 1 
024 2 M 02/07/83 : | 
025 i M 02/10/82 1 
026 i M 02/07/83 | 
027 2 M 02/07/83 i i. 
. 028 1 M 02/07/83 1 i & 
029 i 02/07/83 i 
030 i M 02/07/83 i 
031 i A 02/07/83 1 
032 i M 02/07/83 i 
033 i M 10/07/82 0 Pe 
034 i M 02/07/83 i eae 
035 1 M 02/07/83 i 
036 1 M 04/19/82 0 
037 i M 02/07/83 1 
| 038 i M 02/07/83 i 
| 039 i M 02/07/83 1 om 
040 1 M 02/07/83 i ‘fag 
043 i M 12/27/82 0 
Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice 
TR Group 1 = Control 
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L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE 
_ SURVIVAL RATE DATA 
fore we nn nnn nn nn nnn enn nn nen nn nnn nn nn ne nn nn nn ne nnn wn ee nnn 
4 A ih | 
P N 
I 7 | 
M R | 
A 
L G E | 
R D Vv 
N ) S A E | 
5 U E T N 
- Pp x E T | 
022 1 M 02/07/83 1 | 
043 fl M 02/07/83 rt | 
044 1 M 02/07/83 1 | 
045 1 M 02/07/83 1 
046 i M 02/07/83 ; | 
047 7 M 02/09/82 1 
048 1 M 02/10/82 1 | 
049 i M 02/07/83 if 
050 i M 02/07/83 i 
052 i M 02/07/83 1 
052 4, M 02/07/83 i | 
053 7 M 02/07/83 i | 
054 1 M 02/07/83 il 
055 1 M 01/26/83 0 | 
056 1 M 02/07/83 at | 
057 i M 02/11/82 1 | 
055 1 M 02/11/82 a 
05S 1 M 02/07/83 1 | 
06¢ 1 M 02/07/83 1 | 
061 i M 02/09/82 1 i 
062 i M 02/11/82 1 
063 i M 08/04/82 0 
064 i M 09/21/82 0 | 
065 i M 12/22/82 0 
066 3 M 07/11/82 0 ! 
067 i M 02/07/83 i 
068 i M 02/07/83 i 
069 i M 02/07/83 al 
076 i M 02/07/83 i : 
071 a} M 10/27/82 0 
072 i M 02/07/83 1 
073 i M 08/27/82 0 
074 i M 02/07/83 1 
075 2 M 02/07/83 i . 
076 1 F 02/10/82 i 
077 i F 02/07/83 1 
078 i F 02/07/83 1 
075 1 F 12/30/82 0 
086 i F 02/05/82 i 
083 i F 02/07/83 i 
082 2 F 02/07/83 i 
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TR Group 1 = Control 


Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice 
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TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF =) 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE 
SURVIVAL RATE DATA 
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L6121-7 
| 


A : ‘ 
N 2 
I T 
M R 
A 
ib G E 
R D V | | 
N © Ss A E Le 
fe) U E T N | 
F Pp Xx E T i 
083 at F 02/07/83 1 
084 1 F 02/07/83 i 
085 i F 02/07/83 1 2! 
086 1 F 02/03/82 1 Li | 
087 i F 02/07/83 i | | 
088 i F 02/07/83 7 
089 i F 02/11/82 1 ue 
090 i F 02/07/83 1 | 
091 i F 02/07/83 1 |g 
092 1 F 02/07/83 1 ! | 
093 i F 02/07/83 i — 
094 1 F 02/07/83 1 
095 z F 02/09/82 i | 
096 i F 02/07/83 1 
097 i F 02/07/83 1 | @ 
098 2 F 02/07/83 i | 
099 1 F 02/07/83 i | 
100 2 F 02/07/83 i 
102 z F 02/09/82 i Ie 4 
102 2 F 10/06/82 6 — 
103 i F 02/07/83 1 eee 
104 i F 02/07/83 1 Eo 
105 i F 10/20/82 0 be 
106 1 F 02/67/83 i ae 
107 a F 02/07/83 i ae 
108 i F 02/07/83 1 ee, 
108 i F 62/67/83 i ee 
116 i F 02/11/82 1 ; 
139 i F 02/07/83 i 1 | 
Ai i F 02/07/83 i 4 
113 i F 06/18/82 0 ; | 
114 1 F 10/11/82 0 
115 i F 02/07/83 1 4 
116 i F 62/07/83 1 aed 
7 2 F 02/07/83 i 
118 a F 02/07/83 i 
119 2 F 62/10/82 7 | 
120 2 F 02/07/83 il | 
wal 2 F 22/18/82 0 a tee 
122 i F 02/07/83 i 1S 
123 1 F 02/07/83 l 
Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice i 
TR Group 1 = Control 
156 oS. 
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L6121-7 
TWENTY FOUR MONTE CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE 
SURVIVAL RATE DATA 
A . ! 
N | 
I T | 
M R | 
A | 
L G E 
R D Vv i 
N o s A E 
¢) U E T N 
. Pp X E T H 
124 i F 02/07/83 1 H 
125 i F 12/29/82 0 
126 i F 08/10/82 0 
127 i F 02/07/83 1 
128 2 F 10/02/82 0 
129 i F 02/07/83 1 
130 F 02/07/83 i | 
131 a F 02/11/82 1 
132 Zz F 02/07/83 1 
133 i F 06/04/82 0 { 
134 eZ F 10/17/82 0 | 
135 = F 02/07/83 1 
136 z F 02/07/83 i ' 
137 i F 02/°7/83 i 
138 F 02/01/83 0 | 
139 z F 02/10/82 1 i 
140 z F 10/23/82 0 | 
143 - F 02/07/83 1 
142 iz F 08/11/82 0 i 
143 i F 02/07/83 i ' 
144 2 F 02/07/83 i 
145 2 F 02/07/83 i ' 
146 2 F 01/25/83 0 
147 a F 02/07/83 1 ‘ 
148 _ F 02/07/83 i 
149 = F 02/07/83 1 | 
i5¢ = F 10/06/82 ¢ 
153 2 M 02/07/83 1 ! 
15Z Zz M 02/07/83 i 
153 Zz M 02/07/83 1 i 
154 2 M 02/08/82 i i 
255 Z M 02/07/83 i 
156 Zz M 02/07/83 1 
157 Z M 02/07/83 pl 
158 2 M 02/07/83 1 
15¢ 2 M 02/07/83 i 
1606 Z M 02/07/83 l ' 
i62 Zz M 62/07/83 1 
162 2 M 02/07/83 i 
163 Z M 07/26/82 0 
164 2 M 02/10/82 1 
Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX 
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L6121-7 

TWENTY FOUR MONTH CHRONIC TOXICITY/CAXCINOGENICITY STUDY OF Qf 

‘HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE 
SURVIVAL RATE DATA 


a ae ee im ee tem Oe te ee ee eee Sots em me ee ne ee one ome nee ame ee cm re me ee we ee ee ee ee mem ee ee ee ee wee ew ee ee ee eee ee ee ee ee ee we wee we ee re ee ee ee eee oe 


A z | 
N 
I T | 
M R 
L G E 
R D V ; oa 
N Oo S A E | g 
Oo U E T N 
Pp XK E T | 
165 2 M 08/14/82 0 
166 2 M 02/07/83 i | 
167 2 M 03/17/83 0 | Og 
168 2 M 02/03/82 1 | 
169 2 M 02/17/82 0 | 
170 2 M 02/07/83 1 | 4 
171 2 M 02/07/83 7 
172 2 M 02/07/83 1 | 
173 2 M 01/13/83 0 ' @ 
174 2 M 12/03/82 0 
175 2 M 02/10/82 2 | 4 
176 2 M 12/30/82 0 
177 2 M 12/17/82 0 
178 2 ‘ 09/06/82 0 i og 
179 2 M 02/07/83 1 e 
180 2 v 02/07/83 1 | 4 
181 2 M 12/02/82 0 i ok 
182 z : 62/07/83 1 
183 2 M 08/08/82 0 | 
184 2 w 02/07/83 1 L 6 § 
185 2 M 09/28/82 0 | Pt 
186 2 M 09/30/82 6 one 
187 2 M 02/07/83 at : 
186 2 M 02/07/83 1 an: 
189 2 M 02/07/83 2 i; oo 
190 2 M 02/07/83 i oo 
19] 2 M4 02/10/82 Z are: 
192 z M 07/27/82 0 | Os 
193 2 M 06/19/81 0 
194 2 M 10/05/81 0 
195 2 M 02/09/82 1 x 
196 2 M 12/31/81 0 
197 2 M 02/07/83 i i ef 
198 2 v 02/07/83 2 oes 
199 2 , 06/11/81 0 i  g 
200 2 M 10/10/82 G (OG 
203 2 M 02/67/83 z ‘ 
202 2 M 02/07/83 . 
203 2 M 02/07/83 : _t 
204 2 M 02/07/83 | oe 
205 2 M 02/07/83 a : 
ei eres Be ete ee, ee ee oe eo eee ee eee cee eee ee See ee Se eae a 
2 
Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice af 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX 
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L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF e 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE i 
SURVIVAL RATE DATA a 
oa ca gS ca Sp lan kn pe SA epi eee mae act a roa EN ee a eae es Se aa 
A " | 
y ioe 

I T a 
M R | & 
A | BS 
L G E 1 Ow 
R D v | 
N O S A E - 
fo) U E 2 N i Be 
< Pp X E T 1 a 
Le ae Bee eet ae a ss Gee OE Die ee lee ree eee seas Me 
206 2 M 02/07/83 1 iS 
207 2 M 02/07/83 i es 
208 2 M 02/07/83 1 be 
209 2 M 02,/11/82 1 — 
210 2 M 02/27/83 1 | 
231 2 M, 02/07/83 i 1 
212 2 M 01/21/83 0 iM 
213 y M 02/20/82 1 We 
214 Z M 01/23/83 0 ss 
215 Z M 02/07/83 3) a 
216 Z M 02/11/82 1 | Of 
217 z M 02/07/83 1 or 
218 2 M 02/11/82 rl ) 
219 Z M 02/07/83 1 | 
220 Z M 02/07/83 i / 
221 2 M 03/22/82 0 — 
222 : M 02/07/83 i | oo 
223 M 02/07/83 i i 
224 ; M 10/29/82 0 & 
225 z M 02/07/83 i ' 
226 ¢ F 02/26/82 9 ix 
227 2 F 02/11/82 2 im 
228 Z F 02/07/83 i Y 
229 zZ F 02/07/83 a 
230 z F 02/07/83 ni a 
232 Z F 02/07/83 1 
232 2 F 11/30/82 0 @ 
233 2 F 66/04/82 0 a 
234 z F 02/07/83 1 * 
235 2 F 02/09/82 il a 
236 2 F 11/16/82 0 . 
237 z F 02/07/83 1 et 
238 2 F 11/15/82 0 Ws 
239 2 F 02/10/82 1 & 
240 2 F 12/01/82 0 ® 
241 2 F 02/10/82 i es 
242 2 F 02/21/83 0 : 
243 2 F 02/07/83 i % 
244 2 F 02/07/83 1 : 
245 2 F 02/07/83 i : 
246 Z F 01/13/83 0 & 
Event code is: 0 = Died or moribund sacv-ifice; 1 = Scheduled sacrifice c 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX 3 
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L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 


HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE ae 
SURVIVAL RATE DATA | 
i 
A ’ . { i 
; T | 9; 
M R i 
A 
L G E , 4 
R D Vv | 4 
N ©) s A E 4 
0 u E T N 8 
: P X E T | 4 
247 2 F 02/07/83 2 : 
248 2 F 02/07/83 a ; 
249 2 F 02/07/83 1 hoes 
250 2 F 02/07/83 1 @: 
251 2 F 12/27/82 0 | 
252 2 F 02/07/83 i i 
253 2 F 05/07/82 0 : 
254 2 F 11/23/82 0 ; 
255 2 F 02/10/82 | | 
256 2 F 02/07/83 i | o 
257 2 F 02/07/83 1 | | 
258 2 F 02/67/83 i ie 
259 2 F 02/13/82 1 ee i 
260 2 F 02/07/83 1 
261 2 F 02/07/83 1 
262 2 F 02/02/83 0 | @ 
263 2 F 02/07/83 it oe 
264 z F 02/07/83 1 
265 2 F 02/07/83 ai Be, 44 
266 2 F 02/07/83 st i 4 
267 2 F 02/07/83 1 iss 
268 2 F 02/07/83 2 i) 
269 2 F 09/21/81 0 
270 2 F 02/07/83 i 
273 2 F 02/09/82 1 
272 2 F 02/07/83 l 
273 2 F 02/07/83 1 ; 
274 2 F 02/07/83 i ' @| 
275 2 F 12/16/81 0 i 
276 2 F 02/07/83 i 
277 2 F 02/07/83 1 i. 4 
278 2 F 02/07/83 i i | 
275 2 F 02/07/83 a 
280 2 F 12/27/82 0 | 
281 2 F 02/07/83 2 
282 2 F 11/11/82 0 
283 2 F 02/07/83 i 
284 2 F 02/07/83 1 
285 2 F 02/01/83 C Ke 
286 2 F 02/07/83 1 & j 
287 2 F 02/07/83 1 V4 
re Sa a nina 6 Ne a at ieee Ne a ne a ea ee Re eC ee eee eee ee { 
Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX 
160 
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L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 4 
HEXAHYDRO- 1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE re 
SURVIVAL RATE DATA nt 
i 
CRE oe ck eee SOM NRIEU Tier Se NEO OR Oe DEE TIL OID MELE ioe ert MEARE E SO RIPE EE RT Ee ET AAA oa o 
A 
N 
I ; 
M R i 
A 4 
ti G E eh 
N C S A B i - 
9) U E T N = 
; Pp Xx E T | Ne 
288 2 F 02/11/82 1 E 
289 2 F 02/07/83 l ame 
290 2 F 01/11/83 0 ; § 
291 2 F 02/07/83 ° 1 | kG 
252 2 F 02/07/83 rf | & 
293 2 F 02/07/83 1 | 
294 2 F 12/15/82 0 | ny 
295 2 F 02/09/82 i es 
296 2 F 12/03/82 0 | 
297 2 F 02/07/83 a ; gt 
298 2 F 02/11/82 1 be 
299 2 F 11/06/82 0 K 
300 2 F 02/07/83 i 1 
301 3 M 02/07/83 i i & 
302 3 M 01/25/83 C | 
303 3 M 02/07/83 1 | sa 
304 3 M 12/27/82 0 A 
305 3 M 02/10/82 i i va 
306 3 M 02/07/83 1 i 0M 
307 3 v, 02/07/83 1 iw 
398 3 1M 12/27/82 0 : Ad 
309 3 M 02/11/82 i i gd 
310 3 M. 02/05/83 0 i 
311 3 M 06/14/82 0 oy 
312 3 M 02/07/83 a i og 
313 3 M 02/07/83 1 i & 
314 3 M, 02/07/83 l a: 
315 3 M 01/08/82 0 oe 
316 3 M 07/20/82 0 rt 
317 3 M 01/14/83 0 ‘si 
318 3 M 02/07/83 } : 
319 3 M 02/07/83 1 ” 
320 3 Mi 08/06/82 2 ie 
321 3 M 12/01/82 0 fed 
322 3 M 02/07/83 l a 
323 3 M 12/25/82 0 x 
324 3 M4 08/24/82 0 an 
325 3 v. 02/07/83 1 i 
326 % N 02/11/82 2 % 
327 3 M 02/07/83 1 
328 3 M 07/25/82 0 Nt 
Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice AN 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX i‘ 
161 Nt 
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L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
HEXAHYDRO-1,3,5-TRINITRO-2.3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE 
SURVIVAL RATE DATA 


em tame em eats Oe em te me eres FO ee tree met meee re ee me ee me tee ee me wee ee me ee ee es re ee ee we we oe ne ee we oe ee we ee mee we we cee ee ee ee ee ee ee 


a | 

N | 

I T 

M R 

A 1 

L G E 

R D V 

N 0 Ss z E | 

6) U £ T N 

: P x E T 
329 3 M 02/07/83 a 
330 3 M 02/07/83 1 
331 3 M 02/07/83 1 | 
332 3 M 02/07/83 1 | 
333 3 M 02/07/83 i 
334 3 M 02/11/82 i | 
335 3 M 02/07/83 1 
336 cI M 02/07/83 1 | 
337 3 M 02/09/82 et 
238 3 M 02/07/83 } | 
339 3 M. 07/06/81 0 
340 2 M 08/06/82 0 
34) 3 M 02/07/83 1 | 
342 3 M 02/07/83 i | 
243 2 M 02/07/83 a | 
344 3 M 06/29/82 0 
245 3 M 02/07/83 1 
346 3 M 02/07/83 1 
347 3 M 02/07/83 1 ; 
348 3 M 02/07/83 i | 
349 3 M 02/07/83 1 
350 3 M 02/07/83 2 
351 2 M, 02/07/83 1 | 
352 3 M 01/17/83 0 
353 3 M 02/07/83 1 
354 3 M 02/16/82 i 
355 2 M 02/03/82 1 
356 3 M 02/07/83 2 
357 3 M 02/10/82 a) 
358 3 M 2/07/83 1 ; 
359 3 M 02/07/83 i ' 
360 2 M 11/29/82 0 
361 3 M 02/07/83 1 
362 3 M 02/08/82 z 
363 3 M 10/08/82 0 
364 3 M 10/18/82 0 
365 3 M 02/07/83 2 
366 3 M 01/03/83 0 
367 3 M 02/07/83 i 
368 3 M 22/04/82 0 -9 
369 3 M 12/12/82 C 


Event code is: 0 = Dieo or moribund sacrifice; 1 = Scheduled sacrifice 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX 
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t 
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1 
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ae L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRiAZINE(RDX) IN THE B.C,F, MOUSE 
SURVIVAL RATE DATA 


a 
oe 


ae atem i 


Event code is: 9 = Died or moribund sacrifice; 1 = Scheduled sacrifice 
TR Group 1 = Control; Z = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX 


163 


Ec aes ca a ag aa a ka ete Siac Se ee 
A : | & 
I T ie 
M R | es 
A 1 is 
L G is | BS 
R D Vv , 
N 16) Ss A E is 
© U E T N 
. Pp xX E T i 
370 3 M 12/15/82 0 | 
371 3 M 02/07/83 1 
372 3 M 09/14/81 0 | 
373 3 M 02/10/82 1 | 
374 3 M 02/07/83 1 
375 3 M 02/07/83 i 
376 3 F 01/18/83 0 | 
377 3 F 02/07/83 1 | 
378 3 F 02/07/83 Bt 
373 3 F 02/07/83 1 | 
38C 3 F 06/07/82 0 
381 3 F 12/30/82 0 
382 3 F 02/07/83 1 
383 3 F 02/07/83 1 
384 3 F 02/07/83 i 
385 3 F 02/07/83 1 
386 3 F 10/26/82 0 
387 3 F 02/07/83 i 
388 3 F 02/07/83 | 
389 3 F 92/10/82 i 
390 3 F 02/07/83 i 
3S1 3 F 02/07/83 i) | 
392 3 F 01/28/83 0 
393 3 F 01/10/83 0 
394 3 F 02/07/83 a 
395 3 F 02/07/83 =) 
396 3 F 02/09/82 - , & 
387 3 F 02/07/82 i i & 
398 3 F 02/07/83 i f 
399 3 F 02/10/82 1 Ee 
400 3 Ee 02/07/83 5) i 
401 3 F 02/07/83 d . gt 
402 3 F 02/07/83 ck i 4 
463 3 F 09/15/82 0 oe 
404 3 F 02/07/83 2 1g 
405 3 F 02/07/83 i ; ef 
406 3 = 02/07/83 1 1 8 
407 3 F 02/07/83 : 
408 3 F 02/10/62 i R 
£09 3 F 11/28,°82 0 -s 
420 3 F 02/07/83 j hi 
i” 
: 
i 
a 
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L6121-7 ‘ 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF ai 
HEXAHYDRO-1, 3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE ; 
SURVIVAL RATE DATA 
PO ee ater Mert a Re EN NTIS IT ELE LS 8 TE ee Ee Si PEN ae oe RET TNES SE To REN TT RSE er By eeTT ee) TERRE! : 
A ae 
al 
I T | 
M R | 
A : 
L G E | | 
R D V ; 4 
N 0 cS A E lg 
O U E T N | 
: > x E T 
411 3 3 12/19/82 0 | 
412 3 F 02/07/83 1 | i 
413 3 F 12/03/82 0 o 
4i4 3 F 02/07/83 1 | 
415 3 F 02/07/83 1 
416 3 F 02/07/83 1 | 
417 3 F 02/04/83 0 | 
418 3 F 02/07/83 1 | 
219 3 F 02/21/82 1 a 
420 3 F 02/07/83 1 ne 
42 3 F 02/07/83 } 
422 3 F 02/07/83 i 
423 3 F 02/07/83 i | 
424 3 F 02/11/82 1 | 
425 3 F 02/07/83 i ls 
426 3 F 02/07/83 Z 
427 3 F 02/07/83 1 
426 3 F 02/07/83 i | 
429 3 F 02/07/83 1 
£30 3 F 11/08/82 0 | 
431 3 F 02/07/83 i 
432 3 F 02/07/83 1 | @ 
433 3 F 02/07/83 7 
434 3 F 02/07/83 i 
435 3 F 02/07/83 2 | 
436 3 F 02/07/83 i | 
437 3 F 09/02/81 | 
436 3 F 02/09/82 i 1 9 
439 3 F 02/07/83 i 
440 3 F 02/11/82 * 
441 3 F 02/11/82 i 
442 3 F 02/07/83 2 
443 3 F 02/01/83 0 
Lad 3 F 02/07/83 1 | 2 
| 445 3 F 02/09/82 1 
| 446 3 F 02/07/83 : 
; 447 3 F 02/07/83 1 
448 3 E 02/07/83 i 
| £49 3 F 02/07/83 i 
45C 3 F 02/07/83 i 
| 451 4 Mi 12/1S/82 0 


eee nee nee ee ree cee ee eee ee ne ee tee re me re eee re ee me we ee me ee ee eee ee we ee ee ee we ee ee ee ee ee ee ee ee ee re mee eee ee 


Event code is: 0 = Died or moribund sacrifice; 1 Scheduled sacrifice 


TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX; 3 .0 mg/kg/day; 4 = 35.0 mg/kg/day 
RDX 
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L6121-7 


TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF S 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE im 
SURVIVAL RATE DATA : 
SE LN eg EN a LY MOE PMN Re Ot ED RE ATTY ere RN ona ye CE aNe eae at ee hae we a 
: | & 
T ay 
M R mt 
A RY 
L G E 1 ON 
R D Vv | 8 
N O Ss A E | ga 
o U E T N ! oy 
; P X E T | By 
em ree a Se ee ne ei re SS eee IS eee ee ee bx) 
452 4 M 02/07/83 1 i 
453 4 M 02/10/82 a Me 
454 4 M 02/07/83 } ‘ 
455 4 M 02/09/82 1 1 oS 
456 4 M 02/07/83 1 | # 
457 4 M 02/07/83 1 oe: 
458 4 M 02/07/83 i fw 
459 5 M 02/07/83 i | A 
460 4 M 02/07/83 1 
461 é M 02/07/83 1 | Be 
462 L M 02/11/82 i | a 
463 é M 10/27/82 C | re 
464 b M 02/07/83 1 | & 
465 4 M 02/09/82 a | 
466 4 M 02/07/83 1 | & 
467 & M 02/07/83 l | gs 
468 i“ M 02/07/83 EI 1 
469 p M 02/07/83 1 | ; 
470 Z M 08/03/-1 0 | 
471 4 M 7 15/82 0 i ow 
472 é M 10/21/82 6 ; 
473 é M 02/07/83 i | i 
474 é M 02/07/83 i 1 oR 
$75 a M 02/07/83 1 
476 Q M 02/07/83 i 1 oy 
477 , M 10/20/82 0 a 
478 é M 04/21/82 Q |B 
479 4 M 02/11/82 i i 
480 P M 02/07/83 1 ‘ 
461 é M 02/07/83 ak a. 
482 4 M 05/27/82 0 i 
483 4 M 02/07/83 i 7 Y 
484 4 M 02/07/83 i > os 
485 £ M. 02/02/83 0 ee 
486 é M 02/07/83 i 
487 Z M 02/07/83 i 
488 mA M 12/27/82 0 i 
4g¢ 4 NM 12/24/82 0 (4 
490 é M 02/07/83 i : 
49} £ M 11/16/82 0 
492 4 M. 03/22/83 0 , 
Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice d 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX; * 
k = 35.0 mg/kg/day RDX 165 ¥ 
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: L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 3 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE 
SURVIVAL RATE DATA 
ra : | 
: T ion 
M R : 
A 
: G E i 
R D Vv | 
N 0 S A E l af 
a) U E T N | 
. P RK E T 
493 4 M 02/09/82 1 | § 
494 4 M 12/24/82 0 
495 4 M 02/07/83 1 oT 
496 4 M 02/10/82 1 I 
497 4 M 12/29/82 0 ( 
498 4 M 03/04/82 0 : 
499 4 M 11/09/82 0 | i 
500 4 M 02/07/83 1 : 
501 r M 12/27/82 0 | el 
502 4 M 01/26/82 0 74 
503 4 M 10/01/82 0 | 8 
504 4 M 09/13/82 0 | & 
505 4 M 02/07/83 1 | & 
506 4 M 02/07/83 1 t 
507 4 M 02/11/82 i ; 
508 4 M 06/11/82 0 o 
5093 é M 02/07/83 1 
510 4 M 11/28/82 0 | 2 
513 4 M 02/07/83 1 4 
512 4 M 02/11/82 1 | § 
513 4 M 08/06/81 1 i$ 
514 é M 02/07/83 i ed 
515 4 M4 02/07/83 i on: 
516 P M 02/07/83 i | ¢ 
517 4 M 02/10/82 1 | § 
518 4 M 02/07/83 i ; 
513 ‘ M 02/07/83 | ie 
520 M 02/07/83 1 Ot 
522 ‘ M 11/09/81 0 | of 
522 é ¥ 12/17/82 0 a: 
523 4 M 05/20/82 0 | f 
524 4 M 01/30/83 0 "4 
525 4 M 08/24/81 0 | H 
526 F 09/26/82 0 _ 
527 4 F 02/07/83 1 i 3 
528 4 F 02/07/83 1 hae 
525 4 F 02/07/83 i i 3 
530 4 F 02/07/83 1 fg 
531 4 F G2/67/83 a: 
| 53z i F 02/07/83 3 as. 
| 533 é F 02/10/82 i mo 
Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice t 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX; : 
166 ‘ k = 35.0 mg/kg/day RDX F 
on 
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3 L6121-7 
P TWENTY FOUR MONTE CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
3 HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE 
; SURVIVAL RATE DATA : 
Se an te NNEC ORR REE NEL SES RRR CE SNe ee ePOR Tn ELE SCE SU oT ea? eae TERS , 
‘ - : | 
N oo 
T on 
M R | re 
: : : | 
AM] 
R D Vv { ba 
N O Ss A E | N 
0 U E n N ae 
; P X E T i 
534 4 F 02/07/83 1 | 
535 4 F 12/29/82 0 | ee 
536 4 F 07/02/82 0 1 ae 
537 4 F 02/07/83 i i 
538 4 F 02/11/82 1 i § 
539 4 F 02/07/83 i Koo 
540 4 F 02/07/83 1 f O& 
541 4 F 02/07/83 i | oe 
542 4 F 01/18/83 0 a: 
543 4 F 02/07/83 1 ™ 
544 Z F 02/07/83 i i 
545 4 F 01/01/83 0 es 
546 4 F 12/17/82 0 1 ORS 
547 4 F 12/21/82 0 | Be 
548 i r 02/07/83 d ; 8 
549 4 F 02/07/83 1 a 
550 4 2 10/16/82 0 ; a 
55) 4 F 02/11/82 i ; 
552 4 F 10/07/82 C 
553 4 F 02/07/83 1 : 
554 4 F 02/07/83 i i 
555 4 F 11/15/82 0 tig 
556 4 F 02/11/82 1 ; gS 
557 4 F 02/07/83 1 ny 
558 4 F 02/07/83 i a: 
559 4 F 07/06/82 0 | x 
560 4 F 02/07/83 i - ff 
561 4 F 09/17/82 0 z 
562 4 F 02/07/83 1 i 
563 4 F 02/09/82 di * 
564 4 F 02/07/83 1 i 
565 é F 02/09/82 i i 
566 4 F 08/12/82 0 et; 
56? 4 F 02/07/83 i 2 
568 4 F 02/07/83 i i 
563 4 F 02/07/83 1 re 
570 4 F 02/07/83 1 
571 4 F 02/03/83 0 y 
572 4 F 02/07/83 Hf 
573 4 F 01/25/83 C “= 
574 4 F 02/07/83 2 x 
a ne a a a en ee ee ee eee ee * 
Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice f 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX; fe 
4.= 35.0 mg/kg/day RDX 167 
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L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
HEMAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C;F, MOUSE 
SURVIVAL RATE DATA 


g 
A 
N g 
I T 
A M R 
A 
L G E | 
R D V | 
N O S A E lo 
.@) U E T N | 
, Pp x E T i 
575 4 F 02/07/83 1 | 
576 4 F 01/20/83 0 | 
577 4 F 04/16/82 0 2 
578 4 F 02/07/83 1 | 
579 4 F 02/07/83 0 
580 4 F 02/07/83 1 | 
581 4 F 02/07/83 i | 
582 4 F 02/07/83 2 
583 4 F 62/07/83 1 | 8 
584 4 F 02/09/82 1 
: 585 4 F 02/07/83 1 | 
586 4 F 02/07/83 i 
587 4 F 02/09/82 af | 
588 4 F 02/10/82 i | 
589 4 F 11/12/82 9 9 
530 4 F 02/07/83 ) | 
59) 4 F 02/07/83 i 
592 t F 02/10/82 al 
593 is F 11/21/82 0 if 
594 4 F 02/07/83 1 
595 P F 02/07/83 i SI 
596 4 F 02/07/83 l ny 
597 ‘ F 92/07/83 1 tf 
598 4 F 02/07/83 a 1 | 
599 4 F 02/07/83 ct fg 
600 P F 01/05/82 0 ? 
601 5 M 04/19/82 0 
602 5 M 02/09/82 i ne 
$03 5 M 02/26/81 C 4 
604 5 M 02/67/83 1 4 
605 5 M 04/15/81 C a 
606 5 M 02/09/82 i — 
607 5 M 12/10/82 0 Ste 
608 5 M 03/03/81 0 | OI 
609 5 M 03/03/81 0 —: 
610 5 M 02/07/83 c if 
611 5 M 03/11/81 0 |. wee 
612 5 M 02/07/83 l ; 
613 5 M 03/12/81 0 bh et 
614 5 M 03/12/81 c ad 
615 5 M 03/12/81 G ‘ 
Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX; c 
168 4 = 35.0 mg/kg/day RDX; 5 = 175/100 mg/kg/day RDX Y 
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L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5~TRIAZINE(RDX) IN THE B,C,F, MOUSE 
SURVIVAL RATE DATA 


ne FO A tn ae came nee ee Oh Oe me Oe cane ener ere Ome ee wee eee me cee erm ee ee ee ee eee eee ee eee eee ae ee enn ee ee eee ee eae ee ee eee eee nee ee ee ete ee 


Bb Hy 
N 
I T: 
M R 
A 
L G E 
R D Vv 
N e) s A E 
@) U E of N 
7 P x E T 
616 5 M 02/10/82 1 
617 5 M 03/02/81 0 
618 5 M 02/07/83 1 
619 5 M 02/15/82 0 
620 5 M 02/27/81 0 
621 5 M 02/09/82 1 
622 5 M 10/10/81 0 
623 5 M 02/10/82 1 
624 5 M 03/08/81 0 
625 5 M 02/07/83 1 
626 5 M 03/13/82 0 
627 5 M 02/09/82 i 
628 5 M 08/04/81 1 
629 5 M 02/07/83 1 
630 5 M 02/07/83 i 
631 5 M 07/22/82 0 
632 5 M 04/02/81 0 
633 5 M 02/07/83 1 
634 5 M 03/12/81 0 
635 S M 04/17/81 0 
636 5 M 09/10/81 0 
637 5 M 10/29/82 0 
638 5 M 02/11/82 i 
63S S M 02/07/83 i 
640 5 M 02/07/83 i) 
642 5 M 03/04/81 0 
642 5 M 02/07/83 i 
643 5 M 06/06/82 0 
644 5 M 08/05/82 1 
645 5 M 04/14/81 6 
646 5 M 04/01/81 0 
647 5 M 02/07/83 1 
648 5 M 08/04/83 1 
649 5 M 04/14/82 0 
650 5 M 03/11/81 0 
651 5 M 02/07/83 i 
652 5 M 02/07/83 i 
653 5 M 02/07/83 i 
654 5 M 02/07/83 i 
655 5 M 02/67/83 i 
656 5 M 10/27/82 0 
Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX; 
4 = 35.0 mg/kg/day RDX; 5 = 175/100 mg/kg/day RDX 169 
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L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
HEXARYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE 
SURVIVAL RATE DATA 


SO tee See SF OE OED mae AD She Ce AD Ge Ome ane ene SOF le Me Oe Ome OD ee SEE nme eee ae tee ae Oy ee Se ee eee Oe mee Oe Oe So OTe wee ote ee we oe mee eee ae me eee we ee oe ee ee ee om ee ee te eee et eee ce ee we ee re 


s 
N 
I T 
M R 
A 
L G E 
R D Vv | 
N 0 S A E | 
° U E T N | 
; P X E T | 
657 5 M 02/10/82 1 | 
658 5 M 03/16/81 0 | 
. 659 5 M 02/07/83 a 
mn 660 5 M 02/07/83 1 | 
Re 661 5 M 04/15/81 0 
at 662 5 M 02/07/83 1 | 
ie 663 5 M 09/16/81 0 
if 664 5 04/11/81 0 
x 665 5 M 03/12/81 0 | 
4 6 5 M 08/06/81 1 | 
é 667 5 M 09/15/81 0 | 
Ke 668 5 M 02/11/82 i ae | 
s 669 5 M 08/04/81 1 
it 670 5 M 08/04/81 s) 
: 671 5 M 02/11/82 1 o 
a 672 5 M 04/20/81 G 
R 673 5 M 02/07/83 1 eo 
ie 674 5 M 02/24/81 0 f 4 
Ms 675 5 M 02/07/83 1 | | 
5 676 5 F 02/07/83 1 i. 4 
677 5 F 04/01/81 0 gi 
678 5 F 02/07/83 1 ad 
Fe 67S 5 F 02/24/81 0 ood 
$ 680 5 F 02/28/82 0 ae 
R 681 5 F 11/30/82 0 | 4 
é 682 5 F 02/07/83 1 1g 
683 5 F 02/07/83 i le 
bi 684 5 F 02/07/83 1 poms 
i 685 5 F 03/02/81 Q 1] 
686 5 F 08/05/81 i i 4 
: 687 5 F 02/28/81 0 fo 
R 688 5 F 04/06/81 0 . 
689 5 F 02/07/83 1 ae 
690 5 F 08/16/82 0 ad 
‘ 691 5 F 02/07/83 i a 
5 692 5 F 02/07/83 i i <2 
af 693 5 F 02/07/83 1 1 | 
i 694 5 F 02/07/83 1 : | 
695 5 F 02/25/81 ¢ a 
J 696 5 F 02/22/81 0 3% 
Fi 637 5 F 03/02/81 0 
4 Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice | 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX; 
E 170 4 = 35.0 mg/kg/day RDX; 5 * 175/100 mg/kg/day RDX n 
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698 5 F 02/27/81 
699 5 F 02/07/83 
700 5 E 02/07/83 
701 5 F 02/14/83 
702 5 F 02/10/82 
703 2) F 03/03/81 
704 5 F 08/06/81 
705 : F 02/07/83 
706 5 F 02/07/83 
707 5 F 04/01/81 
708 S F 08/05/81 
709 s F 02/28/81 
710 2 F 02/25/81 
711 5 F 02/10/82 
712 5 2 04/16/81 
713 5 E 03/31/81 
714 2 F 02/10/82 
TES . F 02/09/82 
716 c E; 02/24/81 
1) 5 F 02/09/82 
718 : F 04/15/81 
719 S F 02/10/82 
720 5 iy 04/01/81 
Fed 2 e 02/19/81 
722 2) e 02/24/81 
723 5 EF 02/07/83 
724 5 r 03/04/81 
725 . ‘3 02/07/83 
726 5 F 04/05/62 
Tal 3 E 04/19/81 
728 5 F 02/25/81 
12g ° F 04/03/81 
730 2 F 02/07/83 
731 5 E 02/07/83 
732 5 E 02/07/83 
123 5 F 02/07/83 
734 = F 02/07/83 
125 5 F 02/11/82 
736 5 E 62/24/81 
737 5 E. 11/217 62 
738 S z 02/24/81 
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TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
HEXAHYDRO~1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,.C,F, MOUSE 


Event code 
TR Group 1 
4 


SURVIVAL RATE DATA 


is: O = Died or moribund sacrifice; 1 = Scheduled sacrifice 
= Control; 2 = 1.5 mg/kg/day ROX; 3 = 7.0 mg/kg/day RDX; 
= 35.0 mg/kg/day RDX; 5 = 175/100 mg/kg/day ROX 
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L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 9 | 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THD B,C,F, MOUSE 
SURVIVAL RATE DATA 

A | = 

N 8 

I T | 

M R 

A 

L G E | 

R D Vv 

N O S A E | | 

) U E T N | 

‘ P X E T | 

739 5 F 02/07/83 7 
740 5 F 02/07/83 1 
741 5 F 02/11/82 1 B | 
742 5 F 02/11/82 1 
743 5 F 02/07/83 1 
744 5 F 08/06/81 1 | 
745 5 F 02/25/81 0 : 
746 5 F 02/24/81 0 
747 5 F 01/28/83 0 e| 
748 5 F 02/07/83 1 i 
745 5 F 02/24/81 0 

750 5 F 02/09/82 1 

751 1 M 08/05/81 — 
752 i M 08/05/81 i | 
753 1 M 08/04/81 | eS 
754 1 M 08/06/81 1 ; 
755 a M 08/05/81 1 ‘ 
756 1 M 08/04/81 i : 
757 l M 08/04/81 i ; 
758 1 M 08/06/81 1 | 5 
759 3 M 08/04/81 1 | el 
760 i M 08/06/81 1 pos 
761 1 F 08/06/81 1 | f 
762 1 F 08/06/81 1 ‘ae 
763 1 F 08/04/81 1 ‘ae 
764 1 F 08/05/81 1 I 
765 i F 08/05/81 , i oe 
766 1 F 08/06/81 1 f 
767 n F 08/05/81 l if 
768 1 F 08/06/81 1 | : 
769 a F 08/05/81 1 | 
710 1 F 08/04/81 i 1 € 
7 2 M 08/05/81 1 1 Oe 
Ti? 2 M 08/05/81 1 ' 
773 2 M 08/06/81 1 | 9 
774 2 M 08/04/81 i | 3 
775 2 M 08/06/81 af a 
776 2 M 08/06/81 i f 3 
777 2 M 08/04/81 Z i za 
7T7E 2 Nv 08/04/81 } : Og 
776 2 M 08/05/81 i ¢ 
: Event code is: 0 = Died or moribund sacrifice: 1 = Scheduled sacrifice 4 
TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX; 
172 4 = 35.0 mg/kg/day RDX; 5 = 175/100 mg/kg/day RDX . 
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. L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE 
SURVIVAL RATE DATA 
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; 780 2 M 08/06/81 1 | Ns 
781 2 F 08/06/81 1 ie 

782 2 F 08/05/81 1 - 

783 2 F 68/04/82 1 | is 

784 2 F 08/04/81 1 | i 

785 2 F 08/06/81 i a 

786 2 F 08/04/81 1 we 

787 2 F 08/04/81 1 KN 

788 2 F 08/05/81 1 Me 

789 2 F 08/05/81 1 ie 

790 2 F 98/06/81 1 | § 

791 3 M 98/04/81 i S 

792 3 M 08/04/81 i Ee 

793 3 M 08/06/81 i i @ 

794 3 M 08/03/81 0 ve 

795 3 M 08/05/81 1 | gf 

796 3 M 08/06/81 1 | fg 

797 3 M 08/05/81 1 |g 
798 3 M 08/04/81 1 ! : 
799 3 M 08/05/81 2 i 
B00 3 v 08/05/81 1 i 

801 3 F 08/05/81 1 ig 

i 802 3 F 08/04/81 i i 
803 3 F 08/05/81 1 
804 3 F 08/06/81 1 ne 
805 3 F 08/04/81 } | of 

806 3 F 08/05/81 1 i i 

807 3 F 08/06/81 1 gy 
B08 3 F 08/06/81 1 ee 
B09 3 F 08/05/81 1 a: 
810 3 F 08/06/82 i : oR 

| 8il 4 M 08/04/81 i a: 
812 4 M 08/04/81 1 a? 

813 4 M4 08/05/81 i i 
f B14 4 v 08/06/81 i 1 
| 815 4 M 08/06/81 1 a: 
| B14 4 M 06/05/81 1 i x 
81 4 M 67/13/81 0 if 
F 8is 4 v 08/05/81 on: 
819 r f 08/04/82 1 ae 
: 820 4 N 08/04/81 1 ¢ 
Event code is: 0 = Died or moribund sacrifice; 1 = Scheduled sacrifice 

TR Group 1 = Control; 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX; i] 

4. = 35.0 mg/kg/day RDX; 5 = 175/100 mg/kg/day RDX 173 
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: L6121-7 
TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 2 
HEXAHYDRO~1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B,C,F, MOUSE 
SURVIVAL RATE DATA 
: | | | 
N | oy 
| I T a 
| M R : 
| A ti 
| L G E a 
R D Vv if 
N e) S A E | oy 
O U E 4 N | ¥ 
| : P x E T % 
j te Ged Gem Ott Oem Gow Bab OED OEP GED Ctr Ore Wm Ore OEE OR) OO ae Ge tee 1 ee SO Se ee oe oe me ee ot Oe 0ee eee om Oe ee Oe Tt 9S OS Ow Oe Oe ee oe OFF Ore ee ee ee ee me we wm es ee ee me oe em ee em Om Oe om ae ee ee ee ee ee oe i 
821 4 F 08/06/81 1 | ¢ 
22 4 F 08/04/81 1 ; ¥ 
823 4 F 08/06/81 1 | oe 
824 4 F 08/06/81 1 | § 
825 4 F 08/05/81 1 | off 
826 4 F 08/05/81 1 | t 
827 4 F 08/05/81 1 a: 
828 A F 08/04/81 1 . @ 
829 a F 08/06/81 1 | @§ 
830 4 F C38/04/81 1 | 4 
831 5 M 02/02/81 0 id 
832 5 M 04/17/81 0 LP can 
833 5 M 04/14/81 0 | ¢ 
834 5 M 08/04/81 1 
835 5 M 03/04/81 0 QE 
836 5 M 08/04/81 1 
837 5 M 08/05/81 1 
838 5 M 08/04/81 1 
839 5 M 08/04/81 A 
840 5 M 08/06/81 1 
841 5 F 08/05/81 1 | @& 
842 5 F 02/17/81 0 i” & 
843 5 F 02/28/81 0 an. 
844 5 F 08/06/81 1 / 
B45 5 F 04/16/81 0 | 
846 5 F 08/06/81 1 i | 
847 5 F 03/31/81 0 | ea 
848 5 F 08/05/81 oe: 
849 5 F 02/20/81 0  & 
850 5 F 02/19/82 0 / 8 
3 j 2 
f an: 
E a: 
E | @&¢si 


Soeta" 6 Event code is: 0 = Died or moribund sacrifice; 1= Scheduled sacrifice. 
TF Group 1 = Control; 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX; 
174 4 = 35.0 mg/kg/day RDX; 5 = 175/100 mg/kg/day RDX 
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QOOEEK KK KK ANNKNANANHOMNMARNADHKT KKK Kee eTINNANAN 


. . . 


AOMMOOMCGCVOHUUTH TE TIITITTTTTEHHNHMHET CETTE TS 


3 = 7.0 mg/kg/day RDX 


5 = 175/100 mg/kg/day RDX 


DOWIE Nhe Te TTR hhh he Ke eK KINA CN 
TIITTCC HMMM Cer TETEsTET TTT HMMM TECTTTES 


ANANNAN EK Ke eT TK KKK OAMOAMANANNDMMNNNNA NA © ww ew 


HNN MMR RANK he eee CrITerITTT TTT 


PEER TTITFIOGOONADANDHDAREEAREOYHYOTTTTTOOWUL 


oe ee ee 


SIITICTCHOOUOOUTTTTINNMNMIIEdTETTCTTETTTCTESTS 


. 
’ 


INDIVIDUAL FOOD CONSUMPTION MEASUREMENTS (g/day) 
-5 mg/kg/day RDX; 


4k = 35.0 mg/kg/day RDX 


COOGCOMAMMANAMMAINNNANANNANNNOOOOORRRERNANAY 


Vero TMMN MMH ITE TET CETTE TET 


TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
HEXAHYDRO-1,3,.5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE BGEC3F1 MOUSE 


TT TT TM NON MANNANNANOMOAMANANAMNADHOANUNINNUMAM|M 


HMOMHKHMMH MMM TET Teter derETTTTEe EET 


2= 1 


AANNAAR EEE ER OOGOOHOOLODHSOOOOONNNANT TTT TDDOHHO 
TEITCINHHMHNOOMONTTETETETETEET CTT ETT ONMOM 


TIITS KK KKK OOOOOTTTTENDVDDANNAANMNADAAADHDH OOD 
MONON GCCOOOOT TTT TET TTINONNNHTETITTHNOMOMAINM 


a | 
reset 


Xs, 


et 


te 


UX PT UULEUEUEEUELEZCESEZEEZRSELEELSELTAEAZEELTTEELELE LEE LER 


ae ereora TTT SK TE KEK MNNNNNNNNNNNNNN NNN NNN NNN 


R Group 1 = Control 
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Nara hanes hetae dh ! Oowuvww ! CAAHHAHMNNNNDBODHONNAAS 
HMMM NMMMMMNses  erTeruwd i teveserererersrvesers 


COQKSOK KK KK MN I DNANE  NHMNNN AM AMARRR Eh ene 
HMMM MNNMNNKHMMMNGTT et¢eeGg TNNnNNNNHVVTeverewrqrereVweWTTY 
COCSCOMAMMOMMNNINNAHD!I AMON ANMRR REN ABDOORRRAE 


i] 
HMM NMHNMNnHNMN!’ s reervrrert TOOVOUTETTETTETITETIETS 


DLN Del) el lol Ni la i A 0h ds a ns Mi la w9werc 
NHMNMMNMMMMNNMNMrTYycT NNN! HONUUNH NHN NN MNHMNHMHNnNerrsS 


MON MNNNNMNNANANARRREROOOOOm KH KK OOO0OT TITS 
NOM NMNNMHNHMNewereres LET OUOUEONHHHNNHHHNNE TINS 


AANNAMAMNAMNK KE KKK AADAHRADNNNNANK KE KKK MMNOAMEwU HOLY 
HUH KH HNOK NH TT TECHN MN NNHH HH NHN HNNHNNNet TT 


MOO MON ARARAANANAMAOMNMHOHOOKOOONNNMNAAAAARE AEE 
HOHNM PETC CTT TTOOOCOUTTTITHNUMNT TE TE TTT 
COKCKOOMHDNDDOCKOOO KK KKK RRRRARRRERMNNMNNM TTI 
MHNMMNMHMHHNMNMNHYTVTEFTTHHHNHHCFTITTKTKVETTTFTT EET TITTY 


HMMM NANNANNDODHOONNNNINGTTTEOONUUR KKK MK NNANNA 
PVIV CETTE TT OOMOAONMHMNNT CETTE TNNNMNIT ETS 


TT TE KE EAR RMN NNER AREAADADHOOOVOWVOMONMOOIITT 
AUD TEC OC TTC EUHHU MH EEC T EEE NNNNETETY 


PARRA OMAK KH KKK NN NNN HOKOOUTEL TERRE EEOOOUW 
POCO CCPC UOT UCT CETTE REE E ETN MNMMHTI ETS 


PER ER MMMM NE KK KK MMAAMYOHHHOOCOOOMMNUN MINN 
SUCCES CECT COTE ESSEC TCE ETT UUUHUNNNNNHT SENS 


AM MMM OMMMNMANNNANNAANANNUNNNMMAMNNTITTCANNOM 
erent errr r rr errr cree Tr ere eee eee 


ANNNAMMANMOHOKUORK KKK KNNNNNNNNNNOHDNOrer YS 
COTE TTT TCT TTT UCT CCK E TET EMINMNNTeT CTT TTY 


HNN MM GCKOKDOHHTTTTIOOMOMMNNNNNMNNINNNOOCODOOH OLY 
SECT T ETT TET TT TET TEST SIT TTUHHUUUNNNNKHTTeCS 


MMOMMMAMMNAMNAMNANK KKM Ke nKKHnMMQOKOOONNANANAANMAIM 


eee . 


errr rre fe ee ee ee eee ee TT ee eee eee! 


MNOMANMNNNNNTT TEP rH KKK HAHA AAAAHAANINNNMNN NNN 
PUTVT TICE TT TT TT ETE TET ET TEMNNNNVeTereCCeT 


ANANAOMOMMNOMAANANGDAIARAIAT TE KK KDOHAAOMMOMRARRE 


CVE TCE TE TTI TET INNNMNNTTTTEMUNNNTETVETeNES 


RK EEEE MN MMM HOKHONMNNNMNMOOOSCONMNNNNMNOOSCOOAAAAA 
POET TCT TET T CTE T EEE TET TNH NN NHN NNEE TES 


HAHAAAK KKK DHOHDHODNNMNINNRERARAEMAMMMYDYOHYYOOOOO 
NOON MMPILTCHONMHAMHOAMHANAAAHTTTTE TTT TSH 


CODODONANANK KK KK MOMMNANNNANNNANNANNDODOMDNNNAN 


SUCCES TET EET T TEE ETE TTT ET IMUM NN ETT TNH 


NNNNNNANNNNANNNNANNNAN NNN NN NANA NANA 


F~NOMPFNURAHOKNAMECMHUEADOHAM ond OK nNmMyewNuraand 
DOGDOGOGHAAIDAOAIDA SOOO QO OOO gem nerenarnd 
SPP FP KP EERE EE ESE OE EEE SEHENAANANNANANNANAN NAAN ONO 


5 = 175/100 mg/kg/day RDX 


35.0 mg/kg/day RDX 


p ! = Control; 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX 


TR Grou 


TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 


TOTAZTINE(RDX) IN THE B6C3F1 MOUSE 


tUUAL FOOD CONSUMPTION MEASUREMENTS (g/day) 


HEXAHYDRO- 1.3, 5-TRINITRS- ¢.12.7 
i.way¥ 


'2) 
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141 12 13 1S 17 19 21 23 
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TEST WEEK 
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VY AANANANAAM AMO OR RENAE STEER ARERR ANANNNOOOOO 
COC CCT CET C CCPC NOONE STEEN A NANMANAAN 


LEIS ITIL T TANNA NNN MMH N DMN NNR MAANNANNAMO OOO 


PEC CT CCC T ECTS ENO MNM CEE TENA MAMAN OAAANASM 


OOVOUTTITIITIT TIRE RRR ANNNNANMMAIMMOOCOOORRERE 
PI CC OCTET ETE TENNANT EEE ENMOANNMNOMMAANAMOM 


WDUUOOMNMND NNN AN R RAR REPEC ERE RRR SE SETERE ARE 
POTS CECE ETSI ENON NNTEE TEMA MAONAANOOAAM 


MM MNNMAOMNMOTTE TE NDOHNDOHNDONINMININ Km mee eh 
CPPS CETTE TEE ETE MOA OAM OM MAO AMAMAMAAAHANAAS 


PERE PNHM NNN NN DME EERE OMOMNOOCOOOHOAMNAREARE 
COVES CCC TTC E EON MAMET TEE HAGAN OMAAAMOAM 


FEEL MNMM MN MOOMMMOHOHOHOTDAAAANMMNANANK KK KK NMI 
SUPP ITEC TET EEO OANA ANAMAMNOANAAMAAMAMAM 


6 
¢ 
AMMMANANANANAMMAMNMOOHOOOOHAADADANMOAM ewww INIA IN iA 
CICS TVET TIT ITT ANA ONO OM AM AM MOMMA HAAMHAHM 


ANNAN TK KKK NNANNN ET TTTOMMMOMNNMNHN er K we nK eee eS 
PIPETTE TET IEEE ECON ON AOHU OHHH AMAA MAMMA MAMM 


TTVICCITCTIOMOMMNMNNGTTTTVTAAAAOMNN NNN NNN MNNAMM OM 
POC CCC TE TT ETT ENO MONETTE MAA OMAAMMAMAMAM 


4.4 


OWOWOMAMAAMMAMAMNHHHKUTTTTETRRRhReE TIE TMINM INI 
SOC TE CPE TEE TTI NNN C ETE OANA OANMAMAMAMAMM 


4.6 


NNNAT EK KKK OMO MARE EAR DHOOONNNNNK Kee eNNMINnW 
POPC TTT TE TUE TENN ONNE TEEN HHOANNAMMMVITTTT 


4.2 


° . 


AANNNANDADAHK KK KK rT TLTVTONANANMTTTTTMNNMNNNOOCOOS 
CITE OMMAMOT EE TEMA MOMHNNNNHMAMOMMANMHTTTe9 


VIEVIIKK KKK TT TTTOOOVOUN MN NUNANNNNDNDDDOOCOOO 
wverrr Tee TTT TTT TCMMMMNNVTETTCMNMNNMNMMNYITTTT TTT F 


VOOOYK KKK KAMMOMOYHCODHAAARRRERYTTTT TESTS 


CIV CCC CTT C LETT OM OMOMOMNMNNHNT ET TTET EET TTT 


OOODCOOOOOOMAMNMMH KK KKK MOMMOMTTTTTOOOOO OW UUY 
Svs ETT THE CVV CITT TTETCHHUKHHHNMMMMNNHNMNNMHYT Tee" 


DEEIOLEN ON BERN OOO O10 Oot SEES ST SS 0.0.0.0) 0, 
PUT TTT TST CVT CT TTT CETTE ET EHH NHNNNMMAMETeCT 


TAT TAOAAAANMNNMMAADAAADNNNNNDOHDODeH Ker KeKNINNMN 


NOUN KOM MNM OPEV TENN OMNMNHNHNHNHOMMOONHHHNKHYTTee 


REAR RK KK KK OOOHOUAAAAHROOOOONNNNNOOOOONNNAN 
TIC CC NMNU NHN EET LEMANMNMHOUHUUUT ET TTHH NHK HHH 


AABDADEEERARK KKK KOM MAMAHHHOOHOWOHOOE KK KK AaAnAD 
NO ANMMOMHMANTTTTINNMNNMOOOHVT TT ETHHHHUUTTEEY 


MUMMARR ARR OOKDOORRERRE TT TTANNNNNOOOOODDAAD 
SECC SSCS TTT TET E TEMS TUUUUUNINNNNereeeerees 


we 


SFRSFRERARETRUEAEBEEEVLvevwuvusubbububsutbsetbuunnuus 
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FLY AAI A ATR ERE ASE NLR A ER Pe ae ana on A FSET OL EROS 


OMMNMMOAOHMHAK KEAN KKK ANANNAANDHODAMMNMMMOOOOO 
HO MM OAOAUIAOMONAMHHOANHHONHAAHHAMANAHHANHHOHM 


25 


NANNAN KH KKK OVOUVOK HK KK TIT TTN NN NNO AM MINN 


er ee . ee eo 


OO OM MEE TETON NOAM ANMOMAMONMANAMANMAMNNONM 


23 


NANNNOOCOOMUNMNOODOO Oe CSOOr Reh TITITTNONAM 


ON MNO MOTEL TEN NOOO NNMONHAHOMHANDHM ANNO MOM HN 


21 


REE ROOOLORPAEROCOUUTTITIT ETEK RARER RANNUA 


HN OMOOMNAMOMMANMHAMOHANMHHMOGTTTTITOHOHHAMNOM 


COOCOOSCOKOOO STITT TT TTINANNANDAADAG eww min in inh 


OOOO OTT ETN OANA AOANMOMGHOMHANMANAMANMOMANMAM 


17 


15 


VIET TT TIT TITMONMNMNHMANMMMTITTTOHOOUUOTTTITIOMNOM 


OM NOM OMMANMMONN: PIMs LO MU MONHAANANAHMOMNNAOO 


13 


MM OMMDODNDNDMDOMOMMOOCOOORREKRRITTITTMNNNNNOUUYOY 
MAOH OM OMMOMHONMO MOM ONMANHHH EO OMOAMANNMHMOM 


Oo, 
= 


12 


THT KK MMH NNTFTITTIOOOMOMMNMMNUADAAAONM OM wm Kw wm 


HOMO AANA MOON OMNOANNOMONAONM HOMO NMANONHANM 


HTT HK OCSCOOHM MH NNN MMM NONNOMONDHDDNDH KKH mK LOOUY 


NOAH OTTETIMNON MN MONHHONMOONMNAMNOMNAAMAMOMAM 
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10 


HAOOMMOMOCOOOONANNMMAADHAONNMMNODOVCOK Krewe ere 
MOON MITETIENMHOMONGAMNMONHONTTTTTMOHMONTIETTS 


HMM OW KKK KN MN NM NNANNNANANNNNDDDHDAMNMMMOMNNANN 


OOM M HO NM MH MMM ONMMNONMONITTTIMOMNOHHMHOMNTITeR 


NNNNANAHONUGATTTTIOOOUVORNEArRADDHONNMNHN MM nnM 
HMM OMA OM MONAHAN ONO MMHON MUM ONAMAOHOMAMOMAMAMM 


TEST WEEK 


AANNAANANANTAOONANMAMNAMNMDODNMDOOOOCONNAANNNADOAAH 
ANNO OTETTIOANNOMOOMONMONNMOTTTTIMNNONONAAM 


3 = 7.0 mg/kg/day RDX; 


175/100 mg/kg/day RDX 


REAR RE ERR EAR ER RROD BOKODHOHOARARANANANAT TTS 
KH KKK HHO HOON OHM AMHMONMOMHAMHOHMO ONO MN 


MOOMNMNANNANAN NN NYE RARE Peers tT TTNNMMMNNOWODO 


MONON TETIMOMONITE TTT TEE T TT TT ONMOHOTESTS 


MHONONTITTIN EEA NHN NNAENMNAIK KK KK NNANNAMO OOO 


OO MHOTTITINOOOOHNMNHNTI TTT TT TTNNMMONTITES 
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. 
> 
aT oa Ri 
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mats) 


OKO OMOEA KAYMOMNMDDODDDADADAAROOUOWNMANOMOMMDDHOM 


NOOO OM OH MAAN MOMMONNMNOMNHMMOMNMHOMMOMAMHTI6EVS 


INDIVIDUAL FOOD CONSUMPTION MEASUREMENTS (g/day) 


1.5 mg/kg/day RDX 


= 
35.0 mg/kg/day RDX 
ty 


QO OMOANADADOM HEHEHE OMOANMAHHHOAEEEEEAOMONIITITT 
HO OMOMOMNHOMMNAMHTITTTONOONNAHOMNMAOMONTITTF 


TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
HEXAHYORO- 1,3,5-TRINITRG-1,3,5-TRIAZINE(ROX) IN THE 86C3F1 MOUSE 


STENT RTE OTT 


ANANANNNOWOW HO HOOOOOY YN HYUDHAAAAHDAAHAAMAMNMM MIN IN nH 
MOMQANAMANMANMNMNITTTITIMAYNMAMNAYANMAANMNAMOMMMOAOGMNMNITITTT 


ANMMNMOOOCOCONNANANAMNEANMDODDMDOR RE BRERBR BR BRR Tr ree 


rr cd 


OM OM MVM NH MN OOKLOUNMMNNHNN OANA TTTIOMNMOMOMITTNGS 


a 


Control 


OUMUNNOOCOCOCOHDAINDAKT KK KK OONNNTTTIER ORE ANANN 


HO OH OGCCOVOTTTTIOOCUOOHH NUN TTTINGUMOHONOUVOUWO &y 
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TR Group 
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ee a 


TE ECON NT OC ST EN C5 TA RNS NTO CHEE Ut NEAT IED 


BBNLG BIE AMS AME AR Ro ME TRA TR a, th at a i Pt MRE ee tl a echt Bi Ba Mal Ren BEE Fe We BOER MESON 


UA sae TENN BNO ESA IAL I SS O80 0 Be 
OMOMMOMOMOMMOMOMMOMOMMMOMNOMMOATYTTTTTITTITMNMNNNMNFTIICTT 


25 


HTT T KM ATTITICAONDNAAR EE HH ADOAHOMDNDADAN HHH rN NM INN 


OOOH HOMAHAOHHMAHMONHOTTTTTOHOMNONIITTTTINC" 


23 


VITCTVITITTIA REE HOMAMMMOCOOOAMANNOHOUOONN ENE 


HOH HHOMHHNHHHONHMHHMOMMHMUNNITTTTTTTTICTITT 


21 


NANANT TTT TOVNOHUOHHHUOOOOOTIST TIKI KT KK HAAAG 


19 


MOO MHM HONG OGHOMHHNOHMNHNHTITTCMOMNMNNTIT TS 


17 


TTT TT MM NM NT TITTIMOOMOHOHMOTTITIE EEE ARE hd 


HOON OMMOAMAHMAMHOHONMHOMTTTTC eseurtesrrverst 


ADAAOMOANO MM MN MMMOOMNNININN Hm KK DODO AAA EAREE 


15 


ANNAN OOOO MHAHOHNKHHHMMNMNHMHTTITeeTTTITTT TS 


13 


AG MOAAANHAOADNHOAAHOTIITIOOMOORE RARE TOK ORR ee 


HOOGHOMOEHOHOMHHOHOMNMNNHHMHNITITTMHNHHHTTETS 


Ter CK EE AEE OUCUORRENEOOCOOONMMHNNUMNNUNIT ITT ST 


12 


HOOK MOMOMOHMHOMOKMHMOHOMOMHNMNHWdeTTIsTTTTTTTF 


. 
, 


14 


CCODCODDADAAN NN NNN NNN OE EKER OYMOANMDADDADDNUNUHUUY 
OMOMHMMHOOYMOMOMOMYMOOMOMMNMOAMNWT494TTTC TTC T TITTIES 


10 


MOOMOMMMOMMMNMNMUN TTTITIMOYNMMNNNANNANE ERE ODADAA 


OOMMOTCTTITFTOOOMMOMOMNAMMNNMNMMNTTITVITetrTre so VTS 


NANKKAGCOOCOPRRE ER YYUOOUREE HE YUH OUNMNNNE SOU 


HOOOMAITTTTTIONNHOHNHMOTETTEVECTTEETICETITTTS 


OOOO OEE REAR EOOHHUHNnnnar tT TNMNM MOE nin H 
HOMHMMHOHHMOHHHHNNNMTTTITTTTTTT ERTIES 


TEST WEEK 


MOYOOOOMOMMOONMOMOMOAMONMWTIITTT9IT9CTTT TTT TTT 
NANNANOHOHOHYMOMAMMONMNNNNODHOMAMNNNNINDOMDONHA DH Oo 
MUON AHMHHHONHOHHNHOMHMOMVTTTTTENTETETTTIETTTY 


TWIT TITT ICS TOTO ODHOHDNDHDWOUUWON ETS TIN mw ne 


SIP CT ITI TT TET TOON OOMHNHHHTI TEETH OMI 


OCOOCKOODMAMOAHREEEFREFEEEOUYUUHNHOOOOOMNMMNMNM MMM 
MMM MO UNMOOMOMOMNNMMIrIT9dTTTT TTT TEKTK SCOTIA IT 


5 = 175/100 mg/kg/day RDX 


PEAR OMNOMODOOOT Tm TIN IN INIA NAN ID 10 18 in in in in in 


VEST SST TTT HHONOMMOHHHHHVITITEsTITeTETTETETET 


INDIVIDUAL FOOD CONSUMPTIUN MEASUREMENTS (¢/day) 


OOCOOMM DONOR EEE EAAHHDANNN MN DNHDDNODMDANMAAMMNAOG 
TCIEIC ECM OU NHOANMONTTETTNMHHNOMHMHTETTTTECC" 


TWENTY FOUR MONTH CHRONIC TOXICITY/CARCINOGENICITY STUDY OF 
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE(RDX) IN THE B6C3F% MOUSE 


MOM KKK KK HDAADAADONDDNDUNHYWNOAHAAADAAMNAAMOOE WOU 
PIV IGT TTT INNO MANHHHHHMHNKHNNNMNMOTTTETTTTET 


mame e nr OOOOCOOCOOOK KK KK TTT TINH MMONDOOCOOAAASH 
COG OCOOUO OCOCUOCGOHHH MH HHH NHNOKMKHOHE TT ETHAN 


Control: 2 = 1.5 mg/kg/day RDX; 3 = 7.0 mg/kg/day RDX 


35.0 mg,xg/day RDX 


HOON KKK KK MAGAGMNGOGOGOHOOMANDARAGVNDDDDODOOONNNAN 


WOOOURRALA MO MDM HNOMNNHTTTITOONMOST TT sugeeds 


1 
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WWMxM EMULE EEUEELULKELRELELLEELERSRESPREREEEREREREZTESR 
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APPENDIX VII 
CHLORTETRACYCLINE CONTENT OF 5002 
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STEEP CPR IN te OE RS 


© a) 
CHLORTETRACYCLINE CONTENT OF 5002 
ANALYTICAL RESULTS (ppm) 8 
SAMPLE IDENTIFICATION 
SOURCE OF ANALYSIS A B Cc D 
Sele Se eee ee 2 2 = hed o 
TEI ANALYTICAL, INC.* 9.9 
TE. ANALYTICAL, INC.* 12 9.9 7.7 10.2 
SCIENTIFIC ASSOCIATES** 1.76 1.72 1.20 1.64 
@ 
WOODSEN-TENENT LABS, INC** ND ND ND ND 
HARRIS LABS, INC. ** <0.05 <0.05 <0.05 <0.05 
Sample A = Lot No. Sept.18.81 g 
Sample B = Lot No. Dec.10.31 
Sample C = Lot No. March.24.82 (Original lot) 
Sample D = Lot No. Sept.10.82 
* Method: Snell and Snell, Colorimetric method cf analysis. o 


Vol IV AAA, pg. 184 


**Method: AOAC, XIII, pg. 722-723, paragraph 42.211-42.214; 
Detection limit >0.1 ppm 


qs 


ND = None Detected 


Note: The manufacturer’s specification states absence of 
antibiotics and hormones in the "certified feed". 
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NITRATE, NITRITE, AND MERCURY CONTENT OF 5002 

LOT NUMBER NITRATES( ug/g) NITRITES(ug/g) MERCURY(ug/g) 
9 

OCT 29~8C7N 5.6 0.4 0.06 

NOV 19-802K 3.4 <0.1 0.05 

DEC 02-8016 1.1 <0.1 0.04 

JAN 08-8117 14 <0.1 0.04 

JAN 15-812E 32 <0.1 0.02 

FEB 03-8118 9.2 <0.1 0.04 

JAN 21-8171N 32 <0.1 0.11 

MARCH O5-811A 13 <0.1 0.14 

MARCH 17-811M <3 <0.1 0.02 

APRIL 30-8110 <3 0.3 0.0: 

MAY 13-81 2K 15.3 0.2 <0.06 

JUNE 01-812D <2.0 0.6 <0.1 fer 

AUG 04-811T 28 0.5 0.03 

SEPT 18-811A <2.0 <0.1 0.05 

OCT 07-811J 6.3 0.2 0.15 

NOV 12-811G 16 0.4 <0.02 

DEC 10=-811A 12 <0.2 0.09 

JAN 22-821K 14 <0.2 <0.05 % 

FEB 09-821C 7.2 0.4 0.05 

MARCH 24+822G 19.0 0.24 <0.05 

MAY 12-822F 16.4 0.1 <0.05 

JUNE 04-821K 17.0 0.1 <0.05 

JULY 29=821G 11.8 0.1 0.06 

SEPT 10-8224 5.0 0.1 0.2 | 

OCT 20-822L 4.7 0.1 0.2 

NOV 23~-821M 15.4 0.2 0.05 
@ 
S 
@ 
3 
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| REVISION TO THE FINAL OPHTHALMOLOGY REPORT 2 


of Twenty-Four Month Chronic Toxicity-Carcinogenicity 
Study of Hexahydro-1,3,5-Trinitro-1,3,5-Triazine (RDX) 
in B6C3F1 Hybrid Mice 


& 
A reanalysis of incidences of cataracts was carried out at the 
suggestion of the draft final report reviewers. Animals that were 
used for orbital blood collection were eliminated from the statistical 
analysis. As a result of it the significant increase of cataracts for 

male mice receiving 175/100 mg/kg/day was no longer apperent. (See o 

Table 31 and 3la.) 
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FE LEE OTR MT ENTITY od UEP 


SMA RE SAI AAR FLOR ATHOLL SR VAMP A A a or oe: SALINE 


TEST ARTICLE: ROX 
SPECIES: MOUSE 


KEY NOTE: Animals used for orbital bleeding were indicated on the ophthalmic 
incidence data sheets by the letters "'L'' or "'R' when it was known which eye 
was used for orbital sinus bleeding. The letter '"U'' indicated that the animals 
were either bled from both eyes or the eye used was not known. 


a 
STUDY NUMBER: 6121-7 | 
E 
; 


SUMMARY OF OPHTHALMIC FINDINGS 


Ocular conjunctivitis, discharge, and corneal scarring were observed in 
all test groups throughout the study and probably were a result of chronic 
external irritation from normal sources. 


Throughout the study, a number of animals which were bled from the orbital 
sinus demonstrated cataracts, phthisis, enophthalmia, iritis, synechia, iris 
prolapse, and retinal vascular attenuation. Ocular trauma or penetration could 
have been responsible for the aforementioned abnormalities. Prominent lens 
nuclei (nuclear sclerosis) and suture lines, vitreal strands, and vitreal 
precipitates on the posterior lens capsule (posterior capsular opacities/ 
cataracts - "'PC'') are normal aging changes that were observed in all groups, 
especially at Test Week 103. 


At Test Week 25, one animal (601) was observed to have vitrea! hemorrhage 
present, which was resolved by Test Week 51. At Test Week 78, findings of note 
were orbital masses (#387, 403) and dilated retinal vessels (#504, 566). At 
Test Week 103, there was an overall increased incidence in cataracts observed. 
Many of these cataracts were associated with aging and vitreal precipitates 
adhering to the posterior lens capsule. A statistically significant increase 
in the incidence of cataracts was seen for 175/100 mg/kg/day males but not for 
the females, although a dose response relationship was not apparent. At Test 
Week 103, it was not possible to dilate the pupils of one animal with miosis 
(#55) in order to evaluate the deep structures of the eyes. The orbital mass 
in animal #387 was still observed. With the possible exception of cataracts, 
all of the aforementioned observations occurred randomly with respect to 
control and treatment groups, and were not considered to be treatment-related. 


C Aue lotr Dim 
C. Sue West, D.V.M. 
Diplomate, American College 
of Veterinary Ophthalmologists 


Date 3-19-8Y 
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93 
KEVISIONS TO THE 
FINAL PATHOLOGY REPORT 
of Twenty-Four Month Chronic Toxicity-Carcinogenicity 
Study of Hexahydro-1,3,5-Trinitro-1,3,5-Triazine (RDX) 
in B6C3F1 Hybrid Mice @ 


A reanalysis of histopatology data was carried out at the 
suggestion of the draft final report reviewers. The statistical 
significance resulted in changes of certain pathology findings. 


' 

i 

e| 

These changes are reported in the following revisions and are noted | 
by underlining. ! 
| 

: 

\ 


2. Histopathology 


TWENTY-FOUR MONTH TERMINAL SACRIFICE 


9 

o Microscopic examination of tissues from mice after the terminal 
sacrifice did not reveal stastically significant compound induced 
testicular degeneration at the 35 and 175/100 mg/kg/day dose 

levels (Table 44). 

| 

e The statistically significant increase of the hepatocellular ®| 

carcinomas was not observed in female mice (Tables 45 and 46). 

o Historical contro! data from the National Toxicology Program (NTP ' 

Rullerin No. 10) were also included in the analysis as the female | 

concurrent control group demonstrated a low incidence of liver 

tumc’s. On reanalysis female mice receiving 35 mg/kg/day did not i 

show a significant increase in hepatocarcinomas (Table 46). S| 

o The incidence of alveolar/bronchial carcinoma in male mice 

was not statisticaliy significant at the 175/109 mg/kg/day dose : 

level (Table 44). ! 

A 

SUMMARY AND CONCLUSIONS | 

o Microscopic examination revealed a statistically significant 

increased incidence of combined hepatocellular adenomas and { 

carcinomas in female mice for 7.0, 35.0 and 175/100 mg/kg/day dose ; 

levels which was a possible carcinogenic effect of RDX in the | 

B6C3F1 strain when treated for twenty-four months. 

o In male mice testicvlar degeneration was considered to be induced i 

by RDX at the 35 and 175/100 mg/kg/day dose levels, although the | 

increased incidences were not statistically significant. i 

o The occurence of combined alveolar-brorchial carcinoma/adenona in sa 

male mice was not statistically significant at any dose level. 

{ 

Hewever, incidences of alveolar/bronchial carcinomas for male mice 

receiving 175/100 mg/kg/day were increased. 

| 

=| 
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FINAL PATHCLOGY REPORT 


‘ of Twenty-four Month Chronic Toxicity-Carcinogenicity 
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QUALITY ASSURANCE STATEMENT 
L6121 SN 7 


Necropsy and histology procedures were inspected on January 1, 
August 4, and November 11, 1981; February 10, April 21, and 
November 29, 1982; and January 26, February 8, April 25 and May, 19, 
1983. Draft Pathology Reports were audited January 21, May 3, and 
August 19 and 20, 1982; January 12 to 17, and October 6, 1983; and 
January 12 to 18, February 29 to March 2 and March 28 to 30, 1984. 
Inspections and audits were performed by Josephine M. Reed and Julie 
McPhilips. The study was found to meet Life Sciences Quality 
Assurance criteria. Specimens and raw data generated during the 
study wil? be retained in the IJTRI Life Sciences Archives as 
specified in standard operating procedures. 


Joseptfine M. Reed 
Supervisor, Quality Assurance a 
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FiNAL PATHOLOGY REPORT 
of Twenty-four Month Chronic Toxicity-Carcinogenicity 
tudy of Hexahydro-1,3,5-trinitro-1,3,5-triazine 
(RDX) in B6C3F1i Hybrid Mice 


MATERIAL AND METHODS 


In accordance with the amended experimental protocol gross and histo- 
pathologic examinations were performed on organs and tissues of B6C3F1 
hybrid mice for IITRI Project L6121, Study Number 7. 


The mice were divided into five groups, each consisting of 85 males 
and 85 females. Four of the five groups were each treated with different 
doses of HEXAHYDRO-1,3,5-TRINITRO-1,3,5-7RIAZINE (RDX) for twenty-four 
months. The mice of the fifth group did not receive RDX and did serve 

as a control group. Tne group number, treatment, number of mice per group, 
and the correspondinc dese levels are cut:ined dDelow. 


Treatment Dose Level 

Group Treatment Number of Males Number or Females  _ mg/kg/day 
I - 85 85 0.9 
Ii RDX 85 85 Ls 
Iii RDX 85 85 7.0 
IV RDX 85 85 35.0 

V RDX 85 85 175.0/7.0G* 


* Due to high mortality, dose level of 175 ma/ka was reduced for 
both ee to 10L ma/kg, commencing on 4/20/81 (Week 11 of the 
Study}. 


In accordance with the experimental design, 10 mice per sex, per dose 
leve? were sacrificed after six months and twelve months of the study. Ail 
surviving mice were sacrificed after twenty-four months of the study. 


1. Gross Pathology All mice were anesthetized by carbon dioxide 
inhalation and exanguinated from the orbital sinus or abominal aorta. 
Mice that died or were sacrificed moribund were also necropsied. At necropsy 
thoracic, abdominal, and cranial cavities of each mouse were opened and 
organs were examined and collected in buffered neutral 10% formalin. The 
lungs were fixed by intratracheal perfusion of formalin. Eyes were fixed in 
3% glutaraldehyde, testes were fixed in Bouin's solution for 24 hours, anc 
then ;laced in 70% ethanol before processing. The brain, heart, kidneys, 
liver, spleen, testes were weighed at necropsy before fixation except 
for spontaneous deaths and moribund sacrifices. 
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Tne Foilowing cissues were coviected. 
*adrenals ovaries 
*brain (frontel, perietel, cerebellar) *pancreas 
*cecum pituitary ron) 
*colon *prostate 
costobrondié! junction, rib rectum 
*duodenum salivary gland 
*epididymes seminal vesicles 
*esophagus sciatic nerve 
kaye’ and optic nerves *skin/mammary gland Q 
gall ladder *spinal cord (cerival, thoracic, ! 
*heart Jumbar) 
*jJeum *spleen 
*jejunum *sternum with marrow 
*kidneys *stomach 
*yarynx testes eo 
*liver thymus 
*]ungs with mainstem bronchi *thyroids/parathyroid 
lymph nodes: *trachea 
mandibular *uterus 
*mesenteric *urinary bladder 
muscle, skeletal bone marrow smear @ 
nasal turbinates *tissue masses 
and any other tissues with *gross lesions. 
2. Histopathclocy Tissues marked with an asterisk from control and 
high aose jevel(i/5/i00 mo/k¢) were parevtin embedded, sectioned at 5 u, 
stained with hematoxylin ang eosin and examined microscopically. The liver, oe) 
brain, spinal cord, kidneys, heart, spleen, gonads, lungs, gross lesivns and 
tissue masses were exarinec microscopically for al] remaining test mice. 
The gracing syster anc abbreviations used in the tables are es follows. 
Grade 1 = minimal severity o 
Graae 2 = mild severity 
rade 3 = moderate severity 
rade 4 = merked severity 


vu 

\ = Within Normal Limits 

M = Tissue Not Present . 
- = Tissue Not Applicable ~ 
P = Lesion Present, No Grade 


PATHOLOGY RESULTS 


1. Gress Observetions A summary of gross observations is presented 
by group and sex for Six Month Interim Sacrifice, Pathology Apoendix I - 
Table I; Twelve Montn Inczerim Sacrifice, Pathoiog, Appendix I] - Table 13; 
and Twenty-Four Month Terminal Sacrific e, Pathology Appendix III - Tables 
TTTA and TiIP. 
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Sik MONTA OBSCRYATIONS - TABLE i 


CE SB RME RTS 


There was fighting amona the male mice, especiaily at the 175/100 ma/ke/ 
day dosage level. This fiantina induced damage to external genitalia and 
inducad skin lesions. These lesions were considered to be oniy secondary to 
the compound aaministration. Crusty anc dark red skin was observed at these 
fighting wounds. 


Tnirty male and 36 female mice that died durino the first S1X months o7 
the study at the 175/100 ma/ka/day dose level had dark red mottled Jungs, 
dark red spleen and dark red liver. Discvended with red, yellow and brown fiuid 
urinary biadder was observed in 14/39 maie mice at the 175/100 ma/kg/day dose 
level. These lesions observed at necropsy were considered to be induced by 
the RDX administration. 


TWELYE MONTH OBSERVATIONS - TABLE Ti 


Mice that died or were sacrit riced moribund between six and twelve months 
and ail mice that were sacrificed at tweive month interim peri iod and were 
astar 


treated with RDX did not have lesions oSserved at necropsy in araatey 
frequency than those observed in the control croup. 


TWENTY-FOUR MONTH TERMINAL SACRIFICE - TABLE Til A, Ili B 


Lesions observed at necropsy in mic2 that died spontaneously or those 
sacrificed as moribund between tweive anc twenty-four months are present in 
Fathology Appendix III in Tabies IJIA ane IIIB. Mica which were treated with 
RDX when compared with the control group, appear to have higher incidences of 
liver nodules or masses and enlarged livers than the control groun. 


| 
i 
, 


Gross observations at terminal sacrifice are presented in Tabie III B. 
Lesions observed at necropsy in femaie mice as liver nodules or masses 
appear to occur in higher incidences in RDX treated female mice which wés 
probably related to the compound administration. 


Ali other lesions observed at necropsy at six month interim sacrifices, 
twelve month sacrifce and in mice that were sacrificed at the twenty-Tour 
month of the study and ali mice that died spontaneously or were sacrificed 
as moribund during the study were considered to be spontaneously occurring 
infiammatory, degenerative and/or neoplastic lesions which are commonly 
observed jin this s.rain of mice and were considered to be unrelated to 
the administration of RDX. 
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SIX MONTH INTERIM SACRIFICE 


Microscopic examination of tissues from mice Sacrificed after six © 
monczns, mice that died spontaneously or were sacrificed moribund during 
this study period, revealed renal tubujar cytoplasmic vacuolization in 
male mice at all dose levels. Renal tubular cytoplasmic vacuolization 
wes seen in one control mouse, 10 mice receiving 1.5 mg/kg/day, 12 mice 
receiving 7.0 mg/kg/day, 11 mice receiving 35.0 mg/kg/day and 12 mice 
receiving 175/100 mg/kg/day. In this lesion, single or multiple sharply 
de? ineated cytoplasmic vacuoles were found in renal tubular epithelium. 
Renz] tubular cytoplasmic vacuolization wes considered to be compound- 
induced at six month interim sacrifice but was not considered to be RDx- 
induced at the twelve month interim sacrifice and at the twenty-four month 
tevrinal sacrifice. There was excessive fighting in male mice causina 
cuzznaous trauma and an increased incidence of dermatitis in male mice. S| 
Thiz increased incidence of skin lesions is a secondary compound effect. 


TWELVE MONTH INTERIM SACRIFICE 


No compound-related microscopic lesions were observed in male and 
fezzie mice sacrificed after twelve months of the study, mice that diec @ | 
sporcaneously nor in mice which were sacrificed moribund. The increased 
incidence of dertal Tesions reflects compound-induced behavioral changes 
(fighting wounds) rather than specific effects on the skin as a target organ. 


TWENTY-FOUR MONTE TERMINAL SACRIFICE 


Microscopic examination of tissues from mice after the terminal sacrivice 
revealed statistically significant (at p< 0.05) compound-induced testicular 
deceneration at the 35 and 175/100 mg/kg/day dose level (Pathology Appendix 
IV - Table 1V). T cre was necrosis of germina] epithelium, interstitial 
Tizrosis anc aspermia in mele mice. The statistically significant increase 
of the hepatocellular adenoma/carcinome wes observed in female mice at the we 
7.2, 25, anc 175/100 mg/kg/dey dose jevel (Patholouy Appendix IV - Tables 
Vend Vi). Chronic dermatitis observed in male mice wes a compound-inducec 
hyseresthesia and fignt-induced derme] lesion. 


_. Historical control data from the Ketionel Toxicology Program (NTP 7 
Bu.letin #1C) were therefore included in the analyses as the female con- o 
current control group demonstrated a low incidence of liver tumors. When 
th°S Was performed (Pathology Appendix IV - Table VI) female mice receiving 
3= mg/kg/day still showed a significant increase in hepatocarcinomas, A 
p value of = 0.09 was, however, seen for 175/100 mg/kg/day-treated females 
wren Compared to historical controls. The small number of surviving animels 
ir this, hiar dese group (31) compared to 60-65 for the other groups may heave ad 
cevtrilutec to tis statistic as the actue] incidence (9.7%) was greater 
tren thet seen at 35 mg/kg/day (9.42). When combined adenoma/carcinoma data 
Were unulyzed, statisticaily signivicant increases were observed for both 
s= and 175190 mg/kg/day femeles compared to either concurrent or historical 
central datz. This was apparent even though concurrent controls had a 
s*inificanz7y lower incidence than historical contrels. The data therefore 
SurJe'.l thes RDX is @ suspect carcinogen. 
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Appendix IV - Tabie [Y) was statisticaiiy significant oniy at the 175/200 


The incidence of aiveoiar/bronchictar carcinoma in male mice (Pathciocy 
mg/kg/day dose level. 


All other lesions observed microscosicaliv in tissues from the 
twenty-four month chronic toxicity/carcinccenicity study of KEXAKYDRO-1,3,5- 
TRINITRO-1,2,5-TRIAZINE (RDX} were considered spontaneous, naturally occuring 
degenerative, inflammatory and/cv neopiastic diseases which commonly occur 
in an aging mouse population of the BEC3Fi strain (see References 1 and 2). 
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SUMMARY AND CONCLUSIONS 


Gross lesions observed at six months of the study for the 175/100 
mg/ka/day dosage level as red lunas, dark red spleen, dark red liver, 
distended with red fluid urinary bladder were considered to be induced 
by RDX. Compound-related lesions observed in kidnevs for meie mice 
as renal tubular cytoplasmic vacuolizaticn (Six Mcnth Interim Reoort) 
at ali dosage levels was not observed in male mice at the Twelve Month 
nor the Twenty-four Month Histopathologic Examination az any dosase 
Jevel. Increased incidence of dermatitis in male mice was considered 
to be a Secondary compound effect. 


No compound-reiated gross nor histopathclocic lesions were observed 
at the Twelve Month Interim Sacrifices. Tne increased incidence of 
dermal lesions during this study period reflect compound-incuced 
behavioral changes (fighting wounds} rather than specific effects on 
the skin as a target organ. 
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Lesions observed at necropsy at the terminal sacrifice for female 

mice as liver nodules and masses were considered to be compound-induced. 
Microscopic examination revealed statistically sianificant increased 

incidence of hepatocellular adenomas and carcinomas in female mice 

for 7.0, 35.0, and 175/100 mg/kg/day aose levels which was @ carcinogenic 

ffect of RDX in the B6C3F1 strain when treated for twenty-four months, 

In male mice testicular degeneration was considered to be induced by RDX at 

the 35 and 175/100 mc/kc/day dosage Teveis. The occurrence oF combined 
alveolar-bronchial carcinoma/adenoma in maie mice was statistically significant 
(at p < 0.05) only at the 175/100 ma/ka/day dose level. 


Licance 


On the basis of compound-induced hisSopatholocic lesions observed in 
this study, no effect levels for RDX in B6C3F1 Hybrid Mice were 7.0 ma/ka/day 
for male mice and 1.5 mg/kg/day dose level for female mice. 
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